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FRICTION NOT DIRECTLY AFFECTED BY AN 
ELECTRIC CURRENT.” 
Not infrequently one hears it said that the friction between 
two particular surfaces was increased by the passage of an 
There 


can be no doubt that often the passage of such a current does 


electric current from one rubbing surface to the other. 


result in a rise in temperature and an increased frictional loss, 
yet it does not follow that there is an actual increase in friction 
due directly to the current. It is most likely, in such cases, 
that the effect of the current is indirect, and the increase in 
friction is secondary. Thus, the current may cause an increase 
in the pressure on the bearings, or it may change the coefficient 
of friction by raising the temperature of the rubbing surfaces, 
or by changing the viscosity of the lubricant when such is 
used. As an illustration of this may be cited the effect noticed 
in the high-speed alternators, referred to in the ELEecrrical 
Review for November 16. Here the construction of the 
machine caused a heavy alternating current to flow along the 
shaft, which gave rise to objectionable heating of the bearings. 
But there was no evidence of a direct effect on the coefficient 
of friction, and the result was most likely due to direct heating 
of the bearings by the current, and to the secondary effect of 
this heating upon the coefficient of friction. Another possible 
effect was an increase in bearing pressure due to the magnetic 
effect of the current, but this is hardly probable. 

On the other hand, a direct effect of the current on the 
coefficient of friction might be masked by the other changes. 
An investigation to see if such an effect could be detected has 
been made by Mr. H. P. Heyl, who describes his results in the 
Physical Review for November. The investigation was limited 
to two arrangements: the friction between mercury and iron, 
and mercury and carbon. The method consisted in noting the 
damping effect of mercury when carbon, or iron, rods, attached 
to a heavy pendulum, swung back and forth through the mer- 
cury, both when the current was passing and when it was not. 
When the rod was of iron there was no apparent change in the 
When the carbon rod 


was used, however, there was a decrease in the apparent damp- 


friction when the current was flowing. 
ing effect. As the current density in these experiments was 
somewhat high, being about eighty amperes per square inch of 
contact surface, there was a good deal of heating at the surface 
of contact of the carbon and ‘mercury, and it seemed that this 
To test it, the 
mercury was heated by allowing the current to flow for some 


might account for the decrease in friction. 


time, when it was found that the friction with no current 
flowing was apparently the same as that found previously. In 
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the previous experiments, the mercury and the iron rod did 
not become hot, but the carbon rod did and consequently heated 
that layer of mercury with which it came in contact, with the 
result noted. Hence, it is concluded that the passage of the 
current did not have any direct influence on the coefficient of 


friction. 





PRACTICAL TESTS OF ILLUMINATION. 

So much has been written lately regarding methods of test- 
ing and selecting systems of illumination, that an account of 
the way in which the decision was made for a large dry-goods 
store will be interesting, and particularly so, since the method 
by which this decision was reached is different from that which 
has been employed for any other installation of equal, or approxi- 
mately equal, importance. The store referred to is that of Mar- 
shall Field & Company, of Chicago, one of the largest retail 
stores in the country. A year or so ago it became advisable to 
revise the lighting of this store, and the matter was put in the 
hands of the company’s electrical engineer, Mr. Frederick J. 
Pearson. The latter, in a paper read before the Chicago sec- 
tion of the [luminating Engineering Society on October 10, 
described the method through which that company had finally 
reached a conclusion. This paper is published in the Novem- 
ber issue of the transactions of the society, and on account of 
its unusual interest, is reprinted in this issue of the ELECTRICAL 
REVIEW. 

The problem presented to Mr. Pearson was a large one. The 
method in use at the time the change was decided upon was 
the old-fashioned one of placing a number of incandescent 
lamps on a brass chandelier, which was hung well down from 
the ceiling. To select a better arrangement than this it was 
decided to make comparative tests of a number of other systems 
of illumination, taking advantage at the same time of the newer 
forms of lamps which are available; and this was done by 
actually installing the various arrangements considered, in dif- 
ferent parts of the store, in order to demonstrate what would 
actually be the effect of each. These arrangements consisted of 
metallized-filament carbon incandescent lamps of various sizes, 
Nernst lamps of different sizes, tantalum lamps, enclosed arc 
lamps with diffusers, besides the system then existing in which 
the incandescent lamps were of the comparatively low intensity 
of sixteen candle-power. These various systems were placed 
at convenient places, where not only the effect of each upon 
the arrangement and lighting of the store could be seen, but 
the relative effectiveness of the different systems could be 
judged by passing from one section of the floor to another; 
and these trial installations were kept in operation for some 
time, in order to give those who worked under them an oppor- 
tunity to become accustomed to them. At the same time these 
visual tests were made, illuminometer measurements were also 
taken to determine the comparative intensities of illumination 
given by the several systems. These tests were not intended 
to give the average intensity of illumination throughout the 
space where the lamps were installed, as they were taken merely 


at those points where the lighting effect was most important, 
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and with the intention of giving some relative idea of the results 
accomplished by each arrangement. 

In deciding upon a system, however, more weight was given 
to the opinions and desires of those in charge of the various 
sections of the store. The illuminometer tests, while important, 
were not decisive, the opinion being held that since the men in 
charge of the store were responsible for its success, their ideas 
should have considerable weight, since everything considered, 
the most satisfactory system would be that one which woul! be 
most effective in securing sales. Of two systems equally vood 
in this respect that which cost the less to operate would, of 
course, be the better, but when one system of illumination is 
greatly preferred by those wuo will use it most, to another, it is 
a question whether the latter is not, after all, better than the 
other. ‘This is introducing a new factor into illumination prob- 
lems, which are already sufficiently complicated. Under ordi- 
nary conditions, this consideration would have less weight, and 
the engineer might, with justice, assume that the preference 
of those working in any room for a particular lighting system 
would depend largely upon their familiarity and experience with 
such a system. In the present case, however, the various sys- 
tems were installed and kept in operation for some time, so that 
the employés of the company had a good opportunity to fa- 
miliarize themselves with the peculiar qualities of all the systems. 
It is worthy of noting that the system which was finally adopied 
was one giving a fairly uniform and rather soft illumination. 
The glare due to high intrinsic brilliancy was avoided by opal- 
escent shades, and the lamps were placed fairly high, so as to 
be well out of the field of vision and to give uniformity of 
illumination. 

There are two or three features of the general plan of illu- 
mination which are worth pointing out. Not only was it desir- 
able, from the standpoint of the store, to make an attractive 
display within, but the building should be made as attractive as 
possible to those on the street, and for this purpose those floors 
most immediately reached from the street—that is to say, the 
ground floor and the basement—have been illuminated more 
brilliantly than the floors above. This gives an effect, upon 
entrance, of great brilliancy, makes an attractive store, and as 
one goes up to the less brilliantly lighted floors the difference 
is not noticeable, the illumination there apparently seeming to 
be all that is required. 

Taking it all in all, the system adopted by Marshall Field 
& Company is, in many respects, noteworthy; but, on the other 
hand, there were so many special considerations influencing ‘ie 
decision that the conclusions reached are, in general, applicable 
Of course, the results of the tests 


are valuable and convey a good deal of information, but since 


to this particular store only. 


the main object seems to have been to produce a system of 
illumination which it was thought would be most attractive 
to a customer, and since other salesmen might hold different 
opinions, it would not be safe to adopt, without further con- 


sideration, this same method for another place. 
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THE EFFECT OF HUMIDITY ON STANDARD 
RESISTANCES. 

Some time since it was noted in the ELectTRicAL REevIEw 
that it had been found at the Bureau of Standards at Washing- 
ton that certain of the standard resistances were not perfectly 
constant, but varied from time to time, apparently with the 
seasons of the year. This matter was investigated and the 
re-ults made known by Dr. E. B. Rosa. He found that the 
change in resistance seemed to be due to the effect of moisture 
upon the insulating covering of the manganin resistances. This 
covering was saturated with shellac, which is usually supposed 
to be waterproof, but which the investigation showed to be 
ra‘er hygroscopic, taking up water sufficiently freely to change 
The metal itself 
was, of course, not at all affected, but it was shunted by the 


considerably the resistance of the standard. 
moisture in its covering. By proper drying the resistance 
could be brought back to its original point, but the difficulty 
here lies not only in the time and trouble required to do this, 
but the uncertainty of determining when the original state is 
reached, which can only be known when the resistance has itself 
reiurned to its original value, and even if this were not so 
troublesome the uncertainty regarding any particular resistance 
which has been unused for a time detracts very greatly from 
its value as a standard, and may, indeed, make it worthless. 

Dr. Rosa’s criticisms were replied to by Drs. Jaeger and Lin- 
deck who, however, seem to have overlooked the objections raised, 
for they compared the climate of Washington with that of 
Berlin, where the standards were made, much to the detri- 
ment of the former; pointed out that the effect of humidity 
did not reach to the metal, and laid stress upon the fact that 
the resistance could be returned to its proper value by careful 
treatment. These replies did not at all answer the criticisms 
made by Dr. Rosa, as is shown by an abstract of a later dis- 
cussion of the subject which appears upon another page of 
this issue. Dr. Rosa there insists upon the necessity for stand- 
ards which remain constant. Even though the resistance itself 
he not affected, it is the device as a whole that is employed, 
and it, as a whole, must remain constant, if it is to form a 
salisfactory standard. He shows again that the trouble lies 
with the insulating covering, and can be eliminated if shellac 
itself be not employed. Paraffin is satisfactory, as it is not 
ailected by moisture, but it can not be used when it is desired 
to submerge the resistance unit in oil in order to control its 
temperature. The method by which he has succeeded in over- 
coming the trouble consists in thoroughly drying the shellaced 
resistance and while in this stage sealing it up hermetically in 
(il from which all water has been removed. 

The maintenance of accurate standards is of vital importance 
‘or scientific and commercial work as well, and such standards 
ust be reliable in spite of atmospheric changes. The fact that 
one construction may produce a good standard for Berlin, but 
one unsatisfactory in Washington, does not help matters much, 
as the Berlin climate can not be imported with the standard. 


It is true, in some instances, that the atmospheric conditions 
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surrounding the instruments may be controlled; in fact, the 
Bureau of Standards at Washington probably has better con- 
trol over such matters than any other scientific institution in 
the world, but even this is only temporizing with the matter. 
What is necessary is a method of construction which will 
entirely avoid the trouble, and this, as already noted, has been 
devised at Washington where, we are happy to say, the Bureau 
of Standards seems to be living thoroughly up to its name. 





A HIGH-RESISTANCE TANTALUM FILAMENT. 

One objection to the tantalum filament, which is common 
to all the new metallic filaments, is its comparatively low 
resistivity as compared with carbon. The result of this is that 
the length of the filament for normal voltages is excessively 
great, and since wire of the necessary fineness for small candle- 
power units designed for such voltages can not be made, the 
lamps are available only in large sizes. For this reason a 
description of a high-resistance tantalum, which appears in The 
In this 


Mr. L. H. Walters describes a treatment of the tantalum fila- 


Electrician (London), November 22, is interesting. 
ment devised by the General Electric Company, and for which 
a British patent has recently been secured by the allied British 
Thomson-Houston Company. The method of treatment is 
simple, as it consists merely in passing an electric current 
through the tantalum filament for fifteen minutes while in an 
atmosphere of nitrogen at a gas pressure of fifteen millimeters 
of mercury. This treatment apparently increases the resistance 
of the filament three and three-fourths times. The action seems 
to be the conversion of the metal, in whole or in part, into a 
nitride of tantalum. 

An increase in the resistance of this order would make 
possible the manufacture of lamps of smaller candle-power, or 
the use of larger wire for lamps of candle-powers corresponding 
to those now put out. In either case the advance in the art 
is an important one, provided it be not obtained at too great a 
sacrifice. That this may be so is indicated by Mr. Walters’s 
investigation of a filament treated in this way, though it 
should be said that apparently his study was limited to but 
a single filament, and moreover the process is new and prob- 
ably not yet fully developed. However that may be, he found 
that the treatment rendered the wire exceedingly brittle; so 
brittle in fact that after treatment he could not secure a piece 
of the filament more than about an inch long. This is a somewhat 
serious objection, since one of the valuable features of the tan- 
talum filament is its mechanical strength, and, on the other 
hand, a correspondingly great disadvantage of certain of the 
other newer filaments is their mechanical weakness. Since, 
however, there is but little information available, and that which 
Mr. Walters gives us is admittedly incomplete, judgment must 
be suspended until further results are available. It is much 
to be hoped that a more perfect method of treatment will be 


devised which will not render the filament so brittle. 
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LONG-DISTANCE POWER-TRANS- 
MISSION LINES. 


BY ERIC ADOLF LOF. 


(Concluded. ) 
To compute the capacity of a trans- 
mission line, let 
S == Capacity in microfarads 
h = Height of wire above earth 
Dox 
d = 
Then: 
The capacity per mile for one con- 
ductor to earth is 
0.03883. ‘ 
ci; microfarads. 


( 


Distance between wires in inches 
Diameter of wire in inches. 


1 


log 


The capacity of one wire per mile, as 
referred to the neutral point is 
0.08853 
C= aD microfarads. 
d 
As the capacities on both sides of the 
neutral point are in series, this is equal 
to one-half ihe sum of the capacities of 
each wire as referred to the neutral point, 
and consequently the capacity per mile 


log 


of a single-phase circuit is 
0.01942. 
Cs aT microfaraas. 


log ~ 

The capacity per mile for a three-phase 
circuit is equal to the capacity between 
one wire and the neutral point, thus 


0.03883 


C= = - microfarads. 
log ~ 
if: 
I = Charging current in amperes. 
E = Electromotive force between 
wires. 
Then: 


The charging current per mile of one 
wire, as referred to the neutral point, 
is 

E 


» 


~ 


[=Cx x 27 xX n X 10° amperes. 


The charging current per mile of a 
single-phase circuit is 
I=CxEx22xXn xX 10° amperes. 

The charging current per mile of a 
three-phase circuit is 


] ’ 
=Cx xX 2a X n X 10% amperes. 
3 


The capacity effect is distributed over 
the total length of the circuit, and con- 
sequently the charging current will de- 
crease in ratio with the capacity from 
the beginning to the end of the line. 

In order to determine what effect this 
decreasing charging current has upon 
the line-voltage, we think of the capacity 
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as replaced by condensers spaced equally 
along the line. To simplify the calcu- 
lations, the general practice is to assume 
all the capacity as replaced by one single 
condenser located in the centre of the 
line. 

Table III shows the various properties 
and constants for different sizes of cop- 
per conductors. 

In the following is given an example 
of the calculations for a long-distance 
transmission line: 


TABLE 
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The volt-amperes delivered by each 
4,000,000 on 
i = 47,058.82. 
wire are 0.85 47,058.82 
The amperes per wire are 
4,705,882 
34,685 nine 


The power-factor of load = 0.85 angle 
of lag = 31° 45’. 
Step-down transformers: 
Data: 
Copper loss = 1 per cent, 
Inductance loss = 3 per cent, 
II. 


PROPERTIES OF COPPER CONDUCTORS. 








= 
. pee eee Reactance in 
ae r=} = = Carrying Capacity in re Constants for One 5 
Lh = : V : = oe Ohms per 
nl r - Veight Amperes. = Mile of Wire. Mile of Wire. 
A — 2. OOS ee a 
=“ > = Rel Qe Do: Ns VN ae : 
o et 2 e . be 2’ 20 ac £3 fs a. = 2 su 2 e yi 
& c= = oe) o of gE gs £5 22 o o> = = = = 
= be e eS &. Bo go go go me 82 8a SE 8B 5, : 
re = os ae 29 82 2 GE &8 <6 se 38 O oO Sy 
s 3 S Es BE <3 <8 38 358 8° G8 te #8 2's = 
eB ree = f& =a Bf) a e 2 a = 
g & $ 88 8 Se $e 2 Sod 2° gs ge ef F & 
nH a < a mM eb ok Te TER Om Ss PA ¢ <4 « 
456 48 da 4a 4 
0000 460.0 211,600 641 3,382 100 133 166 200 18 .266 1.484 .0210 .233 373 
24 1.576 .0192 .248 .395 
36 1.707 .0177 .268 .428 
48 1.799 0167 .282 451 
60 1-871 .0161 .294 470 
72 1.930 .0155 .306 .484 
000 409.6 167,800 509 2,687 79 105 182 158 18 .385 1.521 .0198 .240 384 
24 1.614 .0188 .253 .405 
36 1.745 0173 .274  .438 
48 1.836 .0164 .288 .461 
60 1.909 .0156 .300 .479 
72 1.968 .0152 .309 .494 
00 364.8 133,100 403 2,129 62 83 104 125 18 422 1.558 .0195 .245 392 
24 1.651 .0183 .259 .414 
36 1.784 .0169 .280 1448 
48 1.874 .0160 .294 470 
60 1.946 .0154 .306 .489 
72 2.005 .0148 .314 .503 
0 324.8 105,500 320 1,688 49 66 838 100 18 .5338 1.596 .0189 251 4038 
24 1.688 .0178 .265 .423 
36 1.818 .0166 .286 456 
48 1.911 (0157 .300 .480 
60 1.982 .0151 .312 .497 
72 2.042 .0146 .321 .513 
1 289.8 83,690 253 1,835 39 52 65 78 18 .671 1.633 .0186 (256 409 
24 1725 .0175 271 483 
36 L856 10160 .292 1466 
48 1.949 .0154 .306 .489 
60 2.023 .0146 .318 505 
72 2.079 .0142 326 522 
2 257.6 66,370 202 1,064 31 41 52 62 18 .845 1.671 (0180 (263 :420 
24 1.764 .0171 .277 1443 
36 1.893 .0159 (297 1475 
48 1.986 .0151 (312 [499 
60 2.058 .0144 .323 516 
72 2.116 .0141 .339 531 
3 229.4 52,6380 159 S38 25 3 41 50 18 1.067 1.708 .0176 .270 .429 
24 1.800 .0164 .283 .452 
36 1.931 .0155 .306 .485 
48 2.033 .0146 .320 1510 
60 2.095 .0143 (329 .526 
72 2.154 .01388 .338 .541 
4 204.3 41,740 126 665 20 26 33 40 18 1.864 1.744 101738 [275 1439 
24 1,838 .0162 .289 .461 
36 1.968 .0152 .309 .494 
48 2.061 .0145 .324 518 
60 2.132 .0140 (335 .536 
72 2.192 .0186 .345 550 
} > Y 
Assume that 12,000 kilowatts are to Core loss == 1 per cent, 
be transmitted over a distance of fifty Magnetizing current == 2 per cent. 


miles (including sag). The conductors 
will be of copper and the system three- 
phase, three-wire, delta-connected, sixty 
cycles, using step-up and step-down trans- 
formers. The line pressure at the re- 
ceiving end of the line is to be 60,000 
volts, with a transformation ratio of ten. 
The power-factor of the load is eighty- 
five per cent. Find the necessary gen- 
erator capacity and voltage. 

The pressure between any wire and 


. 60,000 
the "neutral is a —- = 34,688 volts. 
V3 
The energy delivered by each wire is 
12,000 


3 = 4,000 kilowatts. 


A diagram of this condition is given 
in Fig. 6, where 

E a = Drop of potential in the copper 
= 1% X 34,688 = 347 volts. 

E a is in phase with the current O I. 


a EK = Inductance loss = 3% X 
34,688 — 1,041 volts. 

The angle E a E is 90°. 

I 6 = magnetizing current = 2% X 


136 = 2.72 amperes. 
I b is lagging ninety degrees behind 
O E. 
b I, = core loss 
1.36 amperes. 
The angle I ) I, = 90°. 
E E, = V 347 + 1041? = 1,097 


1% X 136 = 





ss ai 











ia Si ana ie 
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1,041 
1,097 
angle a EK E, = 71° 35, 


= 0.949; therefore 


sina EE, = 


und angle 
c E E, = 71° 35’ — 31° 45’ = 39° 
50’ 
E c = 1,097 cos 39° 50’ = 843. 

c HE, = 1,097 sin 39° 50’ = 703. 
OE, = V (34,088 + 843)? + 703? = 
35,533 volts. 

This is the electromotive force at the 
vh-tension side of the step-down trans- 
rmers. : 

sin EO HE, = _ = 0.0199 


33,083 
fore angle E O E, = 1° 8’. 
As the power-factor of the load is 


there- 


‘lity-five per cent, the current O I must 
lagging behind the electromotive force 











oO 
Fic. 6.—LoNG-DistaNce TRANSMISSION LINE 
CALCULATION. 


(} I by an angle whose cosine is equal to 
‘>. This angle is 31° 45’. 
Od = 136 cos 31° 45’ = 115.64. 

Id = 136 sin 31° 45’ = 71.56. 
O1,=V (115.644 1.36)?+ (71.564+2.72)2= 
39 amperes. 

O I, is the current on the high-tension 
side of the step-down transformers. 


snI,OE= Ba = 0.534; therefore 
139 
angle 1,0 E = 32° 20', 
and angle 
I, O E, = 32° 20° + 1° 8 = 33° 


This is the phase displacement on the 
high-tension side of the step-down trans- 
formers. 


line: 
Data: Length, including sag, fifty 
miles. Wires spaced seventy-two inches 


ELECTRICAL REVIEW 


apart. Copper conductors. Ohmic drop 
allowed, ten per cent. 
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Fig. 7.—LonG-DisTANCK TRANSMISSION LINE 
CALCULATION. 


Volts drop = 10 per cent of 35,538 = 
3,553. 


R I, = 3,558; R = 


3,553 
139 
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Fic. 8.—LonG-DisTANcE ‘I RANSMISSION LINE 
CALCULATION. 


Resistance per mile = st 
a0 

This corresponds to No. 0 B. & S. G. 
wire. 

The following constants can at once 
be found from Table III shown. 

Resistance per mile = 0.533 ohm. 

Inductance per mile =~ _ 0.00204 
henry’s. 

Reactance per mile = 0.771 ohm. 

Capacity per mile — 0.0146 micro- 
farad. 

As mentioned before, we assume that 
the total capacity is replaced by a con- 
denser and located at the middle point 
of the line, Fig. 7. 

Fig. 8 is a diagram showing how the 
relations between electromotive force and 
current are affected by the last, half B-C 
of the line. 


=0.511 ohm. 
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For twenty-five miles of No. 0 wire 
we get the following properties: 

Resistance = 0.5383 &K 25 = 13.325 
ohms. 

Reactance = 0.771 
ohms. 

E, e = Resistance drop — 139 X 
13.325 = 1,852 volts. 

E, e is in phase with the current O I,. 

e KE, = Reactance drop = 139 X 
19.275 == 2,680 volts. 

Angle E, e EK, = 90° 


X 25 = 19.275 
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Fig. 9.—LoNG-DISTANCE TRANSMISSION LINE 
CALCULATION. 


E, E, = V 1,852? + 2,680? = 3,258. 
2,680 
3,258 

angle e E, E, = 55° 29’, 
and angle 


Sin e E, E, = = 0.825; therefore 


55 3 ae ok 
E, f = 3,258 cos 22° 1’ = 3,015. 

f Ee = 3,258 sin 22° 1’ = 1,220. 
OE, = V (85,538 + 3,015)? + 1,220? = 
38,572 volts. 

O E, is the electromotive force at the 
middle point of the line. 

—— 1,220 
ii 

fore angle E, O E, = 1° 49’, 

and angle 

I, O Ee = 33° 28’ + 1° 49’ = 35° 
ay. 

We have assumed all the capacity to 
be located at the point B and we must 


= 0.0317; there- 
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now find what effect the charging current 
will have. This current, which branches 
off at B, is leading the electromotive force 
by ninety degrees (see Fig. 9, angle E, 
0: 1,): 

The capacity of fifty 
wire is 0.0146 & 50 = 
Charging current X OI, = I, 


miles of No. 0 
0.73 microfarads. 


| ea 


0.73 X 60 X 38,572 X 10-%= 10.61 
amperes. 
Angle I, gO = 90° 
From Fig. 6 we had: 

Llg=Id+ 2.72 = 71.56 + 2.72 = 
74.28. 

Og = Od + 1.36 = 115.64 4+ 1.36 
117. 


From this we get: 
OL=v(ig— Liy+Og= 
V/ (74.28 — 10.61)" a 33.2 amperes. 





7 . 63.67 me ne 
din 1,0 1; — 133.9 = 0.478; therefore 
angle I, O E, = 28° 35’. 


In the part of the line between A and 
B we have the same resistance and re- 
actance as in the section between B and C. 

For the section A to B we have: 


Resistance = 0.5383 XK 25 = 13.325 
ohms. 

Reactance = 0.771 XK 25 == 19.275 
ohms. 


The drop, however, will be less, because 
the current in this section is only 133.2 


amperes. 
E, h = Resistance drop = 1383.2 
13.325 = 1,774 volts. 
kk, = neeeguaat? drop = 183.2 X 
19.275 = 2,567 volts. 
E, Ey = V1,775" + 2,567 = 3,120. 
2,567 


Sin  E, E. = = (0.825; therefore 


‘ 3,120 


angle h E, E, = 55° 29, 





and angle i E, E, = 55° 29’ — 28° 35’ 
= 26° 54 
E, + = 3,120 cos 26° 54’ = 2,783. 
i E, = 3,120 sin 26° 54’ = 1,412. 
O E, = V (88,572 + = 4+ 1,412? = 
41,380 volts. 
1,412 


Sin E, O E, =(0.0345 ; therefore 


"41,380 
angle E, 0 E, = 1° 59’, 
and angle I, O E, = 28° 35’ + 1° 59’ = 
30° 34’. 

O E, is the voltage at the high-tension 
side of the step-up transformers, and the 
current O I, is lagging 30° 34’ behind 
o &.. 

The next step will then be to deter- 
mine what effect the step-up transformers 
will have upon the line electromotive 
force and the current. 

Assuming these transformers to have 
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the same characteristics as the step-down 
transformers, we get: 
Copper loss = one per cent. 
Inductance loss = three per cent. 
Core loss = one per cent. 
Magnetizing current = two per cent. 
From Fig. 10 we have: 
EK, 1 = copper loss = 1% X 41,380 = 
414 volts. 
E, 2 is in phase with O I,. 
1 E, = inductance loss = 3% X 
41,380 = 1,242 volts. 
Angle E, 1 E, = 90°. 








Lit= oa current == 2% 
33.2 == 2.66 amperes. 








oN 


Fie. 10.—LonG-DIsTANCE TRANSMISSION LINE 


CALCULATION. 


I, k is lagging 90° behind O E,. 
k I, = core loss = 1% X 133.2 = 
1.33 amperes. 
Angle I, & I, = 90°. 
E, E, = V 414? + 1,242? = 1,309. 
1,242 


Sind KE, E,= 1,309 ~ = 0.949 ; therefore 
angle 7 E, E; = 71° 35’ 
and angle m E, E, = 71° 35’ — 


30° 24 == qj” 1’. 
E, m = 1,309 cos 41° 1’ = 988. 
m E, = 1,309 sin 41° 1’ = 859. 


O KE, = V (41,380 + 988)? + 859? = 
42,374 volts. 
- , 859 __ 
Sin E, O BE; = R3w = 0.0203 ; 


angle E, O E; = 1° 10’. 


hence 
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I, m = 133.2 sin 30° 34’ = 67.73. 
O n = 133.2 cos 30° 34’ = 114.68. 
O 1,= 7 (67.73-+2.66)?+ (114.68+1.33)° = 
135.7 amperes. 
70.39 
135.7 
1, O E, = 31° 16’, 
and angle I, O E, = 31° 16’ + 1° 10’ -= 


32° 26’. 


I, 0 E, = = 0.519; hence angle 


O E, is the voltage on the generator 
side of the step-up transformers betwecn 
one wire and the neutral, multiplied by 
the transformer ratio. . 

O I; is lagging 32° 26’ behind O F.,, 
thus the true power-factor is 

cos 32° 26’ = 0.844. 
The line voltage is 
42,374 x V3 = 73,300 volts. 
The regulation of the system is 
73,300 : 60,000 = 22% 

With a transformer ratio of 10 : 1, the 
generator pressure should be 7,330 volts. 

A standard generator voltage can, of 
course, be selected and the voltage drop 
compensated for through the taps which 
usually are provided in the transformers. 

The kilowatt capacity of the generators 
should be: 

42,374 x 135.7 x 3 xX 0.844 _ 
1,000 
14,560 kilowatts at 84.4 per cent power- 
factor. 


a> 
a 





Electrical Developments in 
Italy. 

Consul James E. Dunning, of Milan. 
Italy, reports that the official publication 
on electrical developments in Italy, is- 
sued by the factory inspectors, shows a 


rapid development in the use of elev-- 


tricity as a motive power in that countr), 
particularly in the northern provinces. 
where the manufacturing interests centre. 
The report for 1906 shows that at Milan 
alone about one-quarter of the total ne. 
work was put into operation, while d 

velopment through the peninsula was gen- 
eral. There were 125 new plants bui 

and 114 existing plants made extension -. 
The new installations and extensions we: 
divided as follows: Milan, eleven ne. 
plants and forty-three extensions; Turi. 
twenty-six and fifteen; Genoa, five ar‘ 
five; Venice, thirteen and eight; Ron 

eight and three ; Florence, twelve an 
six; Naples, sixteen and seven; Marcl 

six and eight; Umbria, two and two: 
Lazio, four and two; Abruzzi, eight and 
two; Basilicata, two; Puglie, two; Cal- 
abria, two and one; Palermo, two and 
one; Sardegna, one, and 
plants, one and eleven. 


governme | 
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Lighting of a Large Retail Store. 


OME two years since, the house of 
Marshall Field & Company de- 
cided to take up the question of a 
more efficient method of illumination 
than the one used during the past ten 
or fifteen years, which consisted generally 
of the usual sixteen-candle-power incan- 
descent lamp installed in fixtures of 
various sizes from one to six lamps each, 
hut with the exception of several hundred 
enclosed-are lamps which were used in 
factories, shipping rooms, etc. The con- 
nected lighting load in 1905 amounted to 
about 32,000 lamps of sixteen candle- 
power; since which time there have been 
added some 25,000 lamps, making a total 
of about 57,000 lamps. connected load. 
Since a lighting load of such magni- 
tude called for the use of the most effi- 
cient method of illumination obtainable, 
Marshall Field & Company, through its 
engineering division, set about to find 
the most efficient form of illuminant 
which the market afforded, and to this 
end secured samples of nearly all types 
of electric lamps offered in this and Kuro- 
pean countries, and tested and investi- 
vated each of them, in the hope of obtain- 
ing ultimately an illuminant best suited 
to the needs of the establishment. Real- 
izing from the outset that several of the 
lamps offered were still in the laboratory 
stage, yet it was considered none too early 
io take up the matter of tests of the 
various types of illuminants as fast as 
samples were obtainable. This testing ex- 
tended over a period of about eighteen 
months, during which time many data of 
inore or less value were obtained, which 
| present here, in the hope that they may 
prove at least of some little value. 
Preliminary to this report, I wish to 
say that while no especially noteworthy 
methods have been employed in these 
tests, there have been possibly several new 
adaptations of known principles utilized 
as being the most direct and concrete in 
the results obtained, several of which were 
made possible by reason of the favorable 
local conditions present in the buildings 
under consideration. In the several tests 
hereinafter outlined, every care was given 
to safeguard the interests of each manu- 
facturer who furnished samples for tests, 
even going so far as to have a representa- 
tive of each present during the test of 
his lamps. Also, great care was exercised 


'A paper read before the Chicago section of the Illu- 
minating Engineering Society. October 10. Reprinted 
from Transactions for November. 





By Frederick J. Pearson. 


in the determination of the value of in- 
strument readings in order to reduce the 
error to a minimum. 
in the selection of the place and time for 
making such tests, so that altogether, I 
feel that every interest received a fair 
and impartial test of the samples offered. 

In the determination of the compara- 
tive light intensity of the several illu- 
minants the photometer and luminometer 
were used, and the results very closely 
studied and considered, and several of 
the curves herewith presented give the re- 
sults of such readings. I wish to state, 
however, that far more value has been 
given to the comparative visual tests 
which were made than to the resuits ob- 
tained from any of the luminometer tests, 
the reason for which will appear later on. 

In the selection of an illuminant best 


Also, this was true 











MARSHALL FreLp & Company's Cuicaco De 
PARTMENT STORE BuILDINGs. 


suited to the needs of this establishment, 
there were presented several conditions of 
the utmost importance, both from an 
economic as well as esthetic viewpoint, 
and which I here present in tabulated 
form in the order of their importance in 
the tests outlined: 
FUNDAMENTAL REQUIREMENTS. 

(a) Efficiency: Least wattage con- 
sumption per mean hemispherical candle- 
power. 

(b) Color: Nearest approach to spec- 
trum. 

(c) Low maintenance cost: Renewals 
and labor per kilowatt-hour guaranteed. 
Long life average. 

(d) High intrinsic brilliancy: High 
light sources. Pleasing form of fixtures. 

(e) Least number of units: Multiple 
as against single units. Less total out- 
ages. 

(f) Flexibility: Meeting greatest num- 
her of merchandizing requirements. Mini- 
mum care and cost of glassware. 

(g) Accessibility: Minimum of ob- 


struction and inconvenience in trimming 
during business hours. 

(i) Adaptability to existing wiring: 
Minimum cost of change from 120 to 230 
volts wiring, if required. 

(7) Low first cost of lamp. 

(7) Low first cost of fixture. 

(%) Flat distribution curve. 

(1) Absence of bare light sources. 

In considering each type of illuminant 
the foregoing requirements were all care- 
fully taken into account and an effort di- 
rected toward the selection of the one which 
most nearly met the requirements shown. 
Several of the lamps tested showed up fa- 
vorably in a very high percentage of these 
items but failed in others, and in some 
cases where the lamps seemed to fill our 
needs the cost of renewals was such as 
to be prohibitive. Each manufacturer 
was invited to submit his own estimates of 
the cost of maintenance and efficiency, 
and such estimates were checked against 
the actual figures obtained in the field 
test made on the premises. In some cases 
there proved to be a wide difference in 
the laboratory as against the field test, 
showing the futility of trying to lay out 
a system of illumination based upon 
laboratory data, or the performance curve 
of a single unit, or series of tests upon 
single units. 

In the determination of the unit best 
suited to the needs of the purely mer- 
chandizing ends of the business as con- 
ducted by Marshall Field & Company, 
the engineers were confronted with a task 
of considerable magnitude which will be 
hetter appreciated when I state that there 
are not less than 200 sections, represent- 
ing almost as many different classes of 
merchandise. The problem consisted of 
selecting a form of illuminant having a 
flexibility such as would adapt it to 
the greatest number of the peculiar re- 
quirements of each section, and this re- 
quired, I might say, an individual 
analysis of the needs and peculiarities of 
each line of merchandise to be lighted, 
and also securing the personal opinions 
and suggestions of the general manage- 
ment, together with the heads of sections, 
all of which had to be thoroughly con- 
sidered and which had possibly the strong- 
est bearing upon the ultimate selection of 
the system of illumination now being in- 
stalled. 

In a previous paragraph I have stated 
that considerably the most value was 





904 


placed upon the results obtained from the 
comparative visual tests, conducted in the 
room as arranged in Fig. 3 and tested 
also with results shown under Tests 8, 
9 and 10. These official tests consisted 
in equipping a large room (150 feet 
square in this case) with two or more 
comparative types of lamps, one-half the 
room having one class of unit and the 
other half another class, the total energy 
or wattage consumption being practically 
the same for each half of the room. These 
so conducted and checked by 
luminometer and life tests, seem to be 
the most satisfactory and only practical 
methods of obtaining concrete and trust- 
worthy data upon which to base a system 
of lighting for premises of such large 
area (in this case about thirty-five acres 
of floor space), and I wish to call es- 
pecial attention to the facility with which 
this kind of lighting test can be pre- 
to the non-technical 
mind of the layman or general manage- 
ment, who, after all is said and done, 
form the court of last resort when the 
practical needs of the business are to- be 
determined—always in mind, 
however, the correct engineering prin- 
ciples demanded in the problem. 


tests, 


sented generally 


keeping 


[ am of the opinion that this form of 
testing will meet with favor, and I under- 


ELECTRICAL REVIEW 


with as many data as I can consistently, 
together with some data relative to the 


installation of the illumination system 
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ground, and which includes all changes 
in wiring required for the installation of 
the new as well as the removal of the old 
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Fie. 1.—CoMPARATIVE ILLUMINATION CURVES. 


other very recent tests and proved very 

satisfactory in the results obtained. 
With the preceding remarks I shall 

give you a résumé of the tests conducted, 


now being put in, and which, by the way, 
has been accomplished in a record-break- 
ing time of about forty days from the 
time when the 5,200 fixtures were on the 


2.—TyetcaL FLoor SPACE AND ARRANGEMENT OF LAMPS AND TEsT STATIONS. 


HE 
ae 


anoee 





Fie. 3.—ARRANGEMENT OF UNITS IN TEST* 
8, 9 AND 10 AND IN VisuAL TEsTs. 


fixtures—amounting to about 5,000 old 
fixtures in all. 











a 


Fherran To” 





Fics. 4 anp 5, SHow1nc SPECIAL FIxTURES 
Usep 1n Tests 1, 3, 6, 8 AND 9. 

A word regarding the special form of 
chain fixtures now being installed may 
prove of interest. These fixtures (Fig. 
11) represent a distinct departure from 
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anything heretofore attempted in the fix- 
ture line, and are a fine example of the 
highest class of metallurgical art. They 
were designed by Marshall Field & Com- 
pany’s artists and engineers, acting under 
direct instructions of the management, 
and were wrought out by Chicago manu- 
facturers. 

While the several tests hereinbefore out- 
lined were made, using a short ceiling 
tvpe of fixture giving very excellent re- 





Fic. 6.—Room ARRANGED FOR TEsT No. 1. 
FIXTURES IN BACKGROUND. 


sults, the extremely high ceilings and 
architectural treatment of the various 
‘loors rather favored a more ornamental 
tvpe of pendent fixtures, 


adopted. 


which was 
These fixtures are neat, easily 
cleaned, accessible, and give a uniformly 
lighted ceiling without light spots and 
lo away with the accumulation of dust 
around the canopies. 
CONDITIONS OF TESTS. 
Instruments—The instruments used 


consisted of a Weber photometer (prop- 


Fia. 8.—SHow1nG OLD TYPE oF FrxtTuREs, TEstT No. 5. 
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erty of Armour Institute) and a modified 
Wheatstone bridge type of luminometer 
(property of the General Electric Com- 
pany). Each of these instruments was 
calibrated before each test and was in 
charge of two expert observers. All volt- 
meters and ammeters used were of the 
Weston type and calibrated before each 
test. 

Readings—The readings shown are the 
results of the mean of three tests in each 
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Unit Space—A unit space of twenty- 
two feet square was selected as the most 
convenient, as it represented a typical 
condition on all floors of two of the build- 
ings, and nearly so for two other build- 
ings, in which the similar space was 
twenty-two feet by twenty-six feet, so 
that the first-named unit space was near 
enough to the average for the purpose of 
these tests, and in each test the result 
shown was the mean of the averages of 

















Fic. 7.—Room ARRANGED FOR TEsT No. 4, with Two OF THE NEW CHAIN PENDENT 


unit space by three observers (the writer 
acting as the third observer in all cases). 

Voltage—Some fluctuation in voltage 
was noted during the several tests, but 
was so slight, when compared with the 
area tested and length of time consumed 
in test, as to render same of no moment. 

Stations—The number of stations em- 
ployed in each test seemed ample to obtain 
the mean values of illumination for each 
panel or unit space. Fig. 2 shows the 
plan of lamp and test-station locations in 
a number of the tests. 


Fic. 9.—Room ARRANGED FOR TEsT No. 6. 


five stations in each of four panels or 
unit Fig. 2 shows three unit 
spaces with test stations. 

Distances—All readings were taken on 
the plane of the counter, thirty-two inches 
above the floor. Vertical distances from 
the counter level to the lamps are shown 
in Fig. 1 for the various tests. 

Light Sources Per Unit of Space—The 
number of light sources used in each unit 
of space (twenty-two-inch square panel) 
varied with the type of illuminant under 
test, and the scheme of lighting advocated 


spaces. 
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by the several manufacturers, as shown by 
the floor plans and tests. 
Glassware—Several 


forms of globes 


and shades and reflectors were used in 
these tests, all of which are noted in tests. 

General Conditions of 'Tests—All tests, 
excepting comparative visual, were made 
after 7 Pp. M. and under every-day mer- 
chandizing conditions, so far as was pos- 
sible, excepting the presence of customers 
on the floor. 

Lamps—aAll tests were made after the 
lamps had been burning 200 hours. 

An analysis of the several tests and 
curves herewith presented will prove in- 
structive, and especially so as regards the 
the new types of illu- 
the 
candle-power carbon lamp. 
Tests 1, 
foot-candle intensity at the counter height, 


comparison of 


minants as against usual sixteen- 
For instance, 


2 and 5 show a much greater 


with one-half the energy consumption, 
and at almost twice the distance between 
the plane of counter and the source of 
light. as shown in Test 5: which fact, 
to my mind, justifies the policy of higher 
intrinsic brilliancy in modern systems of 
illumination. 

The net economic results of such a dif- 
ference in efficiency of these two systems, 
when applied to a connected load of the 
size under consideration, will be at once 
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apparent, and is of such tremendous im- 
port from a financial standpoint as to 
call for a rapid change to a more efficient 
system of lighting, even though the sys- 
tem adopted may be susceptible of some 
improvement in a short time, provided 
the cost of such improvements are a com- 
paratively small percentage of the first 
cost of the installation. Therefore it will, 
under the showing, be sound business 


11.—Uprer Foor, SHOWING TYPE OF FIXTURES AS ADOPTED. _ 5 
BUT WITH THE SURROUNDINGS OF TEsT No. 9. 
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policy to junk the sixteen-candle-power 
lamp installation and install the modern 
system of higher intrinsic brillianey, or, 
what is the same thing, a system of units 
worked at a higher current density and 
consequent higher temperature. 

The curves in Fig. 1 show the relative 
distribution and variation of illumination 





10.—GENEKAL EFFECT ON CEILING OF 
NERNST AND GEM INSTALLATIONS. 


Fic. 


5) 9 


for test stations—1. 2, 3, 4 and 5 in the 


Nernst and Gem lamp tests. Fig. 1 also 
shows the relative location of lamps above 
the test stations, and their height above 


the test plane or counter. 
RESUME 


After careful consideration of all ques- 
tions involved both from a merchandizing 





and engineering standpoint, the following 
foot-candle intensity of illumination was 
decided upon as a general basis from 
which to lay out the system which would 
best meet the requirements of the busi- 
ness : 

First floor of all buildings—4.5 to 5 
candle-feet at plane of counter. 

All floors above the first floor—2.5 to 
3 candle-feet at plane of counter. 
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First basement of all buildings—3.5 to 
t candle-feet at plane of counter. 

Second and third basements—2.25 to 
2.5 candle-feet at plane of counter. 

There are some exceptions to the abov: 
general rules, as in the case of factories, 


storerooms and special merchandizing 
sections, but, generally speaking, the 


above will give a fairly good representa 
tion of the system as laid out and in- 
stalled. 
space, a general idea of the size of unit 


By reference to the typical floo: 


may be obtained, as laid out on the firs 
and upper floors. As will no doubt occu 
to most of you, the above figures indicat: 
a relatively high candle-foot intensity, es 
pecially on the first floor. but the trend o/ 
all lines of business seems to be in the 
direction of more light for the same 
money expended, rather than the same 
amount of light used heretofore at a lesser 
total cost. While this is true, yet Mar- 
shall Field & Company feel that in 
installing the present system of lighting 
they may reasonably expect and hope to 
obtain more light, and at the same time 
effect a large saving in the cost of current 
annually. 

In conclusion I wish to say that of 
necessity I have been unable to give you 
much data upon the Nernst lamp now 


being installed on the premises, as the 





Fic. 12.—SnHowrna LAMps ARRANGED FOR TEst No. 5, 


direct-current multiple lamp which was 
developed largely through the pressur: 
brought to bear by Marshall Field & 
Company has not been in service long 
enough to enable the writer to obtain and 
compile any accurate data upon the per- 
formance of the new system. We, how 
ever, think we have in this installation 
one of the best and largest of its kind in 
the world, and have had the courage an¢ 
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confidence to install and pay for a radi- 
cally new system of illumination, even at 
a time when there exists such a chaotic 


-ondition of the lamp situation. 


LIFE 





: Rated Rated Test 

Type of Unit Tested. C.P. Volts. —_—- Volts. 
Gem carbon filament...... 50 114 114 
TantaluMm......seeeeeeeeeee 40 114 114 
Tungsten (multiple)....... 50 116 116 
Carbon 16 C. P. standard... 16 114 114 
Nernst (multiple) glower.. 5U 228 228 


Nore.—It should be noted that the above life tests 
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Watts per square foot: 1.10. 
Candle-feet at plane of counter: 3.42. 
Color of illuminant: white. 


Number of stations: 4 kK 6 = 24 
TESTS. 
see Efficiency 
Initial - Average 
miiciency. bend.of “totat” Average 
Mean Mean Useful © Life © Comment. 
Horizontal Horizontal Life Ha ee 
c.F. C.P Hours. Bad 
2.55 2.75 375 550 
2.10 2.68 325 490 
Black at 700 
1.29 1.56 Broken : Let fall during 
test. 
3.10 3.25 480 600 
2.50* 2.65* 471 510 


were made upon iamps as manufactured and furnished 


nearly twelve months ago; also that they were made using direct-current for alternating-current glowers in the 


Nernst test. 
SCHEDULE OF TESTS. 

lust No. 1. (See Fig. 6.) 

Location: second floor, east building. 

Time: 11 to 22 RP. M.- 

Voltage: 114 to 115. 

Unit space : four ; panels twenty-two 
cet by twenty-two feet. 

Number of light units per panel: five. 

Type of lamp: 125-watt Gem. 

Fixture: special (shown in Fig. 5). 

Glassware: nine-inch Holophane bow! 
reflector. 

Ceiling height: fifteen feet four inches. 

Character of surroundings: merchan- 
dise. dress goods, carpeted floor, white 
walls, 

Total square feet: 1,936. 

Total watts: 2,500. 

Watts per square foot: 1.296, 


Candle-feet at plane of counter: 3.96. 
Color of illuminant: yellow to white. 
Number of stations: 4 &K 6 = 24. 


Number of observations: 3 & 24 == 7% 
General remarks: exposed to reflection 
{ white wall ; distance from plane of 
ounter to source, eleven feet eight inches. 
rest No. 2: 

Location: second floor, east. 

Time: 7 P. M. 

Voltage: 228 to 230. 

Unit space: four; panels twenty-two 
‘vet by twenty-two feet. 

Number of light units per panel: two. 

Type of lamp: three-glower, alternat- 
ng-current Nernst. 

Fixture: 

Glassware: eight-inch alabaster globe. 

Ceiling height: fifteen feet four inches. 

Character of surroundings: dress 
-oods, carpeted floor, white walls, mahog- 


regular ceiling housing. 


inv fixtures, 
Total square feet: 1,936. 
Total watts: 2,112. 


Bay Seay 9 

General remarks: note test was made 
using alternating-current type of lamp 
Distance from plane 
feet seven 


Number of observations: 


on direct current. 
of counter to eleven 
inches. 
Test No. 3. 
Location: first floor, east building. 
Time: 8 to 10 P. M. 
Voltage: 114 to 115. 
‘Unit space: four; panels twenty-two 
feet by twenty-two feet. 
Number of light units per panel: five. 
Type of lamp: 250-watt, Gem. 
Fixture. (See Fig. 5.) 


source, 


Glassware: nine-inch Holophane bowl 
reflectors. 


Ceiling height: eighteen feet one inch. 


Character of surroundings: sundry 
merchandise, white walls, wood floor, 
mahogany fixtures. 

Total square feet: 1,956. 

Total watts: 5,000. 

Watts per square foot: 2.56. 


Candle-feet at plane of counter: 5.63. 


Color of illuminant: yellow to white. 
Number of stations: 4 * 6 24. 
Number of observations: 3 & 24 = 72. 


General remarks: Exposed to mirrors. 


Distance counter to source, 
fourteen feet six inches. 
Test No. 4. (See Fig. 7.) 
Location: first floor, east building. 
Time 8 P. M. 
Voltage: 228, alternating current. 


Unit space: four; panels twenty-two 


plane of 


feet by twenty-two feet. 
Number of light units per panel: 
Type of lamp: six-glower, alternating- 
current Nernst. 
Fixture: Ceiling canopy. 
Glassware: ten-inch sand-blast globe. 
Ceiling height: eighteen feet. 


two. 
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Character of sundry 
merchandise, white walls, wood floors, 
mahogany fixtures. 

Total square feet: 1,936. 

Total watts: 4,644 alternating current, 
1,224 direct current. 

Watts per square foot: 2.40 alternating 
current; as corrected for direct-current, 
wake. 

Candle-feet at plane of counter: 5.04. 

Color of illuminant: white. 


surroundings: 


Number of stations: 4 K 6 = 24. 
Number of observations: 3 & 24 = 72. 
General remarks: Deduction of ten 


per cent in wattage should be made for 
(direct-current lamp. 

Distance plane of counter to source: 
fourteen feet six inches. 
Test No. 5. (See Fig. 8.) 

Location: second floor, middle build- 
ing. 

Time: 7 P. M. 

Voltage: 114, 115, 116. 

Unit space: four; panels twenty-two 
feet by twenty-four feet. 

Number of light per 
twenty-four lamps, four fixtures. 

Type of lamp: standard 3.1-watt, six- 
teen-candle-power carbon. 

Fixture: regular eight-foot (six lamps 


units panel : 


cach). 

Glassware: six-inch ground-glass shades. 

Ceiling height: fifteen feet four inches. 
Character of surroundings: general 
merchandise, mahogany fixtures, carpeted 
floors, white walls. 

Total square feet: 2,288. 

Total watts: 4,800. 

Watts per square foot: 2.48. 

Candle-feet at plane of counter: 3.11. 

Color of illuminant: yellow to red. 


Number of stations: 6 * 4 = 24. 
Number of observations: 3 «K 24 = 


72 

Gieneral remarks: this is the general 
system that was used throughout the 
premises up to October 1, 1907. 

Distance plane of counter to source: 
four feet two inches. 
Test No. 6. (See Fig. 9.) 

Location: second floor, east building. 

Time: 8 P. M. 

Voltage: 114 to 115. 

Unit space: four; panels twenty-two 
feet by twenty-two feet. 

Number of light units per panel: five. 

Type of lamp: eighty-five-watt tanta- 
lum. 

Fixture. (See Fig. 4.) 

Glassware: nine-inch Holophane re- 
flector. 

Ceiling height: fifteen feet four inches. 
surroundings: dress 


Character of 





908 
goods, dark walls and ceiling, carpeted 
floor, mahogany fixtures. 
Total square feet: 1,936. 
Total watts: 1,700. 
Watts per square foot: 0.88. 
Candle-feet at plane of counter: 3.15. 
Color of illuminant: white. 
Number of stations: 4 K 6 = 24. 
Number of observations: 3 &K 24 = 72. 
General remarks: note the high effi- 
ciency of these tests, although made un- 
der dark walls and ceiling. 
Distance from source to plane of coun- 
ter; eleven feet eight inches. 
Test No. 7. 
Location: second floor, annex. 
Time: + to 6 P. M. 
Voltage: 114 to 116. 
Unit space: six; panels twenty-two feet 
hy twenty feet. 
Number of light units per panel: one. 
Type of lamp: diffused enclosed are 


lamp. 

Fixture: regular housing. 

Glassware: concentric reflector and 
selective color shade. 

Ceiling height: fifteen feet. 

Character of surroundings: fancy 
goods, white walls, carpeted floors, 


mahogany fixtures. 

Total square feet: 440. 

Total watts: 600. 

Watts per square foot: 1.25. 

Candle-feet at plane of counter: 3.95. 

Color of illuminant: bluish-white. 

Number of stations: five. 

Number of observations: 2 XK 5 = 10. 

Distance from source to plane of coun- 
ter: eight feet ten inches. 

General remarks: while this illuminant 
shows excellent efficiency it was not con- 
sidered available for the this 
particular business on account of color. 
Note that test 1903, 
using special glassware. 

Trst No. 8. 

Location: second floor, east. 

Time: 10 a. M. to 4 P. M. 

Voltage: 114 to 115. 

Unit space: fifteen; panels twenty-two 
feet by twenty-two feet—one-half of floor 
area. 

Number of light units per panel: five. 

Type of lamp: four 125-watt, one 
187-watt Gem lamps. 

Fixture: (See Fig. 5.) 

Glassware: nine-inch Holophane bowl 
reflector. 

Ceiling height: fifteen feet four inches. 

Character of surroundings: dress goods, 
white walls, carpeted floors, mahogany 
fixtures. 

Total square feet: 7,240. 


needs of 


this was made in 





ELECTRICAL REVIEW 


Total watts: 10,305. 

Watts per square foot: 1.42. 

Candle-feet at plane of counter: 3.96. 

Color of illuminant: yellowish-white. 

Number of stations: ten. 

Number of observations, 10 XK 10 = 
100. 

General remarks: this test was com- 
pared, visually, with Tests 9 and 10 by 
eight to ten observers. 

Test No. 9. 

Location: second floor, east building. 

Time: 10 a. M. to 4 P. M. 

Voltage: 114 to 115. 

Unit space: fifteen; panels twenty-two 
feet by twenty-two feet. 

Number of light units per panel: five. 

Type of lamp: eighty-five-watt tanta- 
lum. 

Fixture: (See Fig. 4.) 

Glassware: nine-inch Holophane *Pa- 
goda” reflector. 

Ceiling height: fifteen feet four inches. 

Character of surroundings: china and 
glassware, dark walls and ceiling, car- 
peted floors, mahogany fixtures. (See 
Fig. 12.) 

Total square feet: 7,260. 

Total watts: 6,375. 

Watts per square foot: 0.88. 

Candle-feet at plane of counter: 3.15. 

Color of illuminant: white. 

Number of stations: ten. 

Number of observations: 10 Kk 10 = 
100. 

General this test 
markable efficiency, and if the life per- 
formance can be prolonged would prove 
a satisfactory illuminant of the highest 
efficiency. 
8 and 10 by eight or ten observers. 
Test No. 10. 

Location: second floor, east building. 

Time: 10 a. M. to 4 P. M. 

Voltage: 228 to 230. 

Unit space: fifteen; panels twenty-two 
feet by twenty-two feet. 

Number of light units per panel: two. 

Type of lamp: three-glower Nernst. 

Fixture: regular housing. 

Glassware: eight-inch alabaster globes. 

Ceiling height: fifteen feet four inches. 

Character of surroundings: dress 
goods, white walls and ceiling, carpeted 
floor, mahogany fixtures. 

Total square feet: 7,260. 

Total watts: 10,200. 

Watts per square foot: 1.41. 

Candle-feet at plane of counter: 3.61. 

Color of illuminant: white. 

Number of stations: ten. 

Number of observations: 10 K 10 = 
100. 

General remarks: compared with Tests 
8 and 9 under similar surroundings. 


remarks: shows re- 


It was compared with Tests 
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The New Woodland Central 
Office of the Bell Telephone 
Company of Philadelphia. 

In order to provide for the rapid in- 
crease in subscribers in West Philade'l- 
phia, the engineering department of the 
Bell Telephone Company of Philadelphi« 
determined, in the latter part of 1905, tha 
it would be necessary to provide additional 
plant facilities in West Philadelphia }\ 
October, 1907. Plans to accomplish thi 
end were started early in 1906, and thi 
actual work preliminary to the ereatioi: 
of the Woodland central-oftice district wa 
1906, at 
ground was broken for a new buildine.— 
In addition to the budding construction 
it was necessary to provide new cable sys 


started in July, which tiny 


tems in order to have sufficient faciliti 
to take care of the subscribers in the new 
district, as the main cable runs alread) 
established all terminated in the Preston 
central New 
4,100 and 850 feet, respectively, were run 
in the new district, and a fifty-four-duc! 
run was made from a new office manhole 
in the new district to the central office 
The new conduit runs, together with the 
existing runs, included 28,715 feet of 
440-pair, twenty-two-gauge 7 
feet of 330-pair, nineteen-gauge cable: 
390 feet of 220-pair, nineteen-gauge cable. 
and 400 feet of 220-pair wool cable. Thi- 
was pulled in at a cost of $34,500. 

The work of rearranging the 3,503 sub 
scribers’ stations, which were establishe: 
on 1,863 lines, was started by the plant 
department in August, 1907. 
cation which involved considerable extr: 


office. conduit runs of 


cable; 755 


A compli- 


handling and engineering was found in 
the fact that the equipment of the Wood- 
land office was designed for four-party ma- 
chine ringing. This necessitated regroup- 
ing all the six-party lines which had been 
established for subscribers in the Pres 
ton district. Where there were more than 
four parties operating on the same cable 
an additional cable pair, and, in man\ 
cases, a loop, had to be provided. 

In addition to the changes required to 
place Woodland on a four-party basis, th: 
six and two-party lines were regroupe( 
by operating the complement of stations 
of a line on one cable pair to provide re 
lief for new business in localities wher: 
the cable plant was congested. This also 
required reversing the loops of 130 sta 
tions at subscribers’ stations. 

The equipment was supplied by the 
Western Electric Company, and portions 
of the central-office equipment were 
turned over to the maintenance force in 
the latter part of August. Tests wer 
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immediately started on this completed 
equipment. Jointly with this tests were 
made on the eleven underground cables 
as fast as the construction department 
could get them in on the Woodland main 
distributing frame. When the trouble 
located by these tests on both sections of 
ihe plant was cleared, the work of con- 
necting the subscribers by closing in 
jumpers on the main distributing frame 
to the new office was commenced. In 
\dvance of closing in on the jumpers on 
‘he Woodland main distributing frame, 
per tags were placed between the con- 
of the cutoff at Woodland, 


acts coils 
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out of the Preston switchboard. Imme- 
diately after removing the heat-coils at 
Preston the tags in the cutoff relays 
at Woodland were pulled, thereby con- 
necting the lines to the Woodland equip- 
ment. This last operation required less 
than one minute. The final operation in 
the central office was to close in 190 taps 
on the Woodland main distributing frame, 
to regroup such of the party lines whose 
taps were cut on the Preston main frame, 
and which could not be closed in before 
the transfer. 

A voltmeter test was made of all sub- 
scribers’ lines terminating in Woodland, 
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struction. The interior is finished in 
marble, tile and cement, with wooden 
floors, and _ sheet-metal wood for 
doors, window trims, etc. 

The first floor contains the terminal 
room and quarters for the contract and 
plant departments. The second floor 
contains the operating, retiring and lunch 
rooms. 

The building has been designed to ac- 
commodate a switchboard and associated 
apparatus having a capacity of 10,500 
lines, with equipment installed at present 
4,900 lines. Of the twenty-five 
switchboard positions installed for han- 


and 


for 
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iereby allowing the lines to stand open 
( Woodland and preventing interruption 
) service on the subscribers’ lines, which 

that time were operating as Preston 
sibseribers’ lines. Tests were then made 

‘tween the two switchboards to verify 
ie work done and to ascertain that all 

bseribers were accounted for and prop- 
‘ly grouped. 

The cutover was made on October 19. 
\t 8.55 p. mM. the maintenance force at 
l’reston was notified to start connecting 
1e 200 taps made on the main distribut- 
ing frame, so that the six-party lines and 
some two-party lines could be regrouped. 
his required four minutes. At 9 P. M. 
‘ie Preston maintenance force was noti- 
od to pull out the heat-coils on the 
reston main distributing frame, thereby 
cutting all lines except the thirty six- 
party lines referred to in the foregoing 


and all trouble cleared before 3 A. M., 
October 20. 
cards on subscribers’ telephone sets was 
started on Saturday, October 19, and com- 
pleted on Sunday, October 20. On Sun- 
day, October 20, the thirty six-party lines 
working in Preston were cut over, and 
the loops of 130 stations were reversed. 

The addition of the Woodland ex- 
change provides West Philadelphia with 
ample central-office equipment for the 
next few years. ‘There are at present 
16,701 stations in West Philadelphia. 
These are divided as follows: Preston. 
6,947; Belmont, 6,156; Woodland, 3,598. 

The new building is L-shaped, measur- 
ing sixty-five feet on Woodland avenue 
and 124 feet on Fifty-fourth street. It 
is of fireproof construction, built of brick 
with limestone trimmings, slate roof, 
steel and concrete floor and roof con- 
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dling originating business, and ten posi- 
tions for incoming business, fourteen and 
eight, respectively, were cut into service 
at the opening of the office. 

The design and construction of the 
building and the central-office equipment 
are considered superior to those of any 
other building and central-office equip- 
ment in Philadelphia. The cost of the 
building is estimated at $81,000, and the 
equipment at $100,000. 

The Woodland building is the four- 
teenth central-office building in Phila- 
delphia. These are as follows: Belmont, 
Preston, Spruce, Filbert, Lombard, Mar- 
ket, Tacony, Chestnut Hill, Frankfort, 
Oak Lane, Germantown, Manayunk, Pop- 
lar and Woodland; and there are also in 
course of construction the Diamond and 
Dickinson central offices. 
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ECONOMIC CONSIDERATIONS ON THE 
MANAGEMENT OF PLANT. ' 


BY W. H. PATCHELL. 


As the majority of the members of this 
association are engaged in the supervision 
and operation of existing plants, rather 
than in the design and erection of new 
the 
economical operation of plants may be 


work, a few thoughts concerning 
more profitable than an academical dis- 
sertation on design. 

In spite of tempting offers 
authorized undertakers, either municipal 
or private, and the well-seasoned allure- 
ments of the promoters of bulk supply 
schemes, the majority of large institutions 
still generate their own supply. In many 
cases the amount of steam used for the 
electric light engines is small as compared 
with the amount used for heating and 
other purposes, so that even in the event 
of electricity being bought outside, the 
domestic demands for steam would pro- 
hibit the shutting down of the boiler 
plant. In several American cities steam 
is supplied through mains laid in the 
streets, and in some cases operated as a 
by-product by electric supply companies. 
In some cities private plants have been 
taken over by the electric supply com- 
panies who have undertaken the heating 


from 


business with results satisfactory to both 
sides, but there are at present no records 
of such service being undertaken in Kng- 
land. ‘The present price of coal and the 
thirst for information displayed by local 
government boards render economical 
working of the whole of their plant more 
than 
charge. 

Water is often taken from the mains 
when it might more profitably be taken 
from a well on the premises. ‘I'wenty 
years ago the number of tube wells in 
the London basin was very small. The 
older class of well-sinkers stoutly main- 
tained the necessity of a costly sunk well, 
with perhaps a tube or tubes at the bot- 
tom of it. Gradually, however, the bored 
well proved its reliability, and the low 
price and simplicity of the system have 
led to a popularity which some years ago 
would have appeared impossible, or at 
any rate quite improbable. Direct-act- 
ing steam well pumps are in many cases 
looked upon as “steam eaters,” and the 
disadvantage of having to draw the rods 
and bucket has led to the adoption of 
geared pumps, or, when the water supply 
is plentiful, of the air-lift system, which 


ever important to  engincers-in- 


1 Abstract of the presidential address delivered before 
the Association of Engineers-in-Charge, 
Britain, November 13, 1907. 


of Great 
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can claim a record for capacity, and 
couples reliability with the advantage of 
having all the working parts on the sur- 
face, and an economy at any rate well 
within the range of commercial require- 
ments. When a change from supply from 
the mains to a well on the premises is con- 
templated, the class of water obtainable 
in each case must be considered. Ques- 
tions of pollution and sand must also be 
considered. In many cases an air-lift or 
a borehole pump may be driven from an 
existing large engine, and the extra cost 
ot working the pump is hardly percept- 
ible. Even when a special engine is em- 
ployed the cost of fuel on a well-designed 
plant is small. 

It is not economical to feed impure 
water into a boiler. If the water is of 
a scale-forming nature the loss in heat 
is very serious, owing to the deposit of 
scale on the tubes or plates. If only 
sludge, or a concentrated solution of salts 
is formed, the loss in blowing off is also 
great, although in these latter cases the 
cost of labor in cleaning is less than when 
hard scale has to be removed. One of the 
simplest and most efficient forms of puri- 
fier is the open heater. Many varieties 
are on the market, differing rather in 
the application than in principle. When 
such a type can be used it is certainly 
preferable to a system which turns the 
pumproom into a factory, 
with an uncertain outlet for the by-prod- 


whitewash 


ucts. 

The great rise in the price of coal has 
necessitated the consideration of the more 
economical use of it and of the possibility 
of using cheaper qualities. Many users 
who previously burned large coal have 
found relief in the use of small or nut 
coal, not only in connection with mechan- 
ical stokers, but also for hand-fired 
boilers. Where the draft is poor or 
the grates small, necessitating a large 
combustion per square foot, a grade of 
fuel which will permit an ample amount 
of air to pass through it is essential. 
There are several forms of fire-bar de- 
signed to burn small coal, but a bar of 
the usual shape, with small air spaces, 
will serve very well with a normal draft 
if the stoker can only be persuaded to 
keep his fires thin. Thin firing is espe- 
cially important with small Welsh coal 
of the drier kinds, as if a mistake is then 
made and the fire worked too thick, the 
application of the pricker only results in 
making matters worse, and the fire is 
quickly poked out. Steam jets under the 
grates form a simple, though rather 
noisy, means of assisting the draft, but 
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unless the nozzles are carefully watch: 
the proportion of steam blown under the 
grates to that evaporated by the boiler 
assumes most uneconomical dimensions, 
twelve to fifteen per cent being by no 
means unusual. The jets are also apt {v 
cause local heating and damage to th 
boiler plates and fire-bars. 

Where the draft can be assisted by 
fan it will be found much more econom:- 
ical than the steam jet method. Force:! 
draft has an advantage, as regards th 
size of the fan required, as the air blown 
under the grates alone has to be handle«, 
while an induced-draft fan has to handi 
the same weight of air, in addition to th 
gases of combustion, at a higher tem 
perature, and consequently increase 
volume. The induced-draft system i: 
generally preferred where the chimne\ 
draft only has to be assisted occasional! 
such as on peak loads, and it has th 
advantage that the ashpans then need no 
alteration, but may be left open, ani 
there is no chance of flames being blow: 
out of the fire-door. It has a disadvantage 
however, when dry Welsh coal is bein: 
burned, as grit is more likely to be ejected 
from the chimney. ‘To get the best result- 
when hand-firing, the air admission and 
also the chimney dampers used 
careful manipulation, and this is a strony 
point in favor of mechanical stoking, a- 
then the ideal conditions of long run- 
without opening the doors may |» 
realized. 

Gas analysis has of late years received 
attention, though for many years it wa: 
ignored alike by experts when testing 
steam boilers and by the users of boilers: 
it is only of late years that the percentagy 
of CO, in the flue gases has been 
recorded on boiler tests. Thousands 0! 
tons of coal are wasted yearly by the neg 
lect of the subject. The average amoun' 
of CO, in the gases may be taken ai 
about seven per cent, which means a los 
of twenty-six per cent in the calorifi 
value of the fuel. Greater care would in 
crease the percentage of CO, to, sa) 
twelve per cent, which means a loss 0! 
fifteen per cent only, and would repr: 
sent a saving of ten per cent, whici 
would quickly pay for the apparatus in 
volved. The benefit of recording th: 
CO, in the flue gases was first realize:! 
in Germany, whence the earlier types 0: 
instruments were developed. Since thei: 
introduction into England many of th 
faults in the earlier types have been elim- 
inated, and some of those now on the mar- 
ket merit a much larger recognition than 
has yet been accorded to them. In many 


need 
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German works it has long been the custom 
iv pay the stokers a premium on the amount 
of CO, recorded, with beneficial results. 
A sighthole, to enable the stoker to see 
the combustion without opening the fire- 
door, is a very useful adjunct to a fur- 
nace, as an intelligent stoker soon notes 
what color indicates that the boiler is 
loing its best, and learns how to regulate 
iis operations to obtain that color. When 
boilers are set in a battery the hole can 
only be placed in the front, but the best 
place is at the side, behind the bridge. 

Purchase of fuel by analysis is very im- 
portant, but when we consider the ease 
with which coal merchants can sell their 
stock, it is not surprising that they do 
not generally view the system with favor, 
and resent the incorporation of such 
clauses in their contracts. More united 
effort will be needed to get them educated 
up to this equitable method of buying 
fuel. Experience gained by several years’ 
irial has proved to me that sampling and 
analysis may be done quite commercially 
under a contract which states the amount 
of volatile hydrocarbons and ash allow- 
able, with a penalty if the amount of ash 
is exceeded. 

Air leakage through boiler settings is 
a common cause of low efficiency, not only 
in the case of water-tube boilers, but also 
in shell boilers of every type excepting 
the wet-back marine. Asbestos rope is a 
most useful draft stopper when either 
built in between the brickwork and the 
boiler, or caulked lightly in afterward. 
It is sufficiently elastic to allow the boiler 
to expand when hot without moving the 
brickwork. Cracks in walls should be 
promptly stopped. In some cases where 
the ashpans are fitted with doors the 
stokers are apt to regulate the draft by 
them, and to leave the full chimney suc- 
tion on the boiler and setting. It is bet- 
ter practice to regulate by the outlet 
damper. 

Mechanical stokers have, unfortunately, 
too often been recommended like patent 
medicines, but the purchasers have found 
that stokers doing excellent service under 
certain boilers are useless under others. 
Of late years much more thought and 
skill have been applied to the problem. 
with a resultant gain to all concerned. 
Even now, due to competition, the makers’ 
estimates are apt to be too sanguine, and 
best results not only in economy of fuel, 
but particularly as regards repairs, may 
often be obtained when working the ma- 
chines below their rated capacity. When 
selecting a stoker more care than is some- 
times displayed should be taken in choos- 
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ing a type which will burn different 
classes, and certainly different sizes, of 
fuel. For instance, if a stoker is ar- 
ranged to burn only clean nut, as the 
market sometimes calls for more nut than 
is made, the price is inflated. Smaller 
grades are tried, but the wasie due to 
riddling through the grates is then ex- 
cessive, and the lesser evil is to continue 
burning nut, as the design of stoker has 
debarred the use of the cheaper fuel. 
Where only one or two boilers are in use 
no saving in labor can be made by the 
adoption of mechanical stokers, as the 
man who is necessary to tend the stokers 
might as well do the firing himself. A 
saving may, however, sometimes be ef- 
fected on the class of fuel used, but this 
saving must be very definite to be com- 
mercial, as the upkeep of the stoker has 
to be provided out of it. 

Steam superheating, although increas- 
ing rapidly in fayor, is still conspicuous 
by its absence in many plants where it 
could very readily be adopted with a dis- 
tinct gain in economy. No matter whether 
the steam is to be used in an engine or for 
heating purposes, the gain due to super- 
heating is very marked. ‘The ill-effect 
of condensation in steam pipes is cumula- 
tive, and the application of steam traps 
to remove the water offers a fine field for 


further waste. Pipe covering is fre- 
quently only literally applied, all the 


flanges being left bare. Although gills 
and flanges are recognized as necessary 
adjuncts on radiator pipes, it is strange 
that when an attempt is made to prevent 
radiation from steam pipes, these are the 
very parts which are usually left bare. 
The excuse is sometimes offered that 
leakage and the necessity for attention to 
joints prevent the adoption of covers to 
flanges. If the joints are properly made 
and the flanges stiff they may be safely 
covered up and their existence almost for- 
gotten. The water formed by condensa- 
tion at a flange will often cause a leak 
that would never have occurred if steam 
only had been present. 

Water heating by economizers may be 
adopted where the draft is good and the 
heat in the gases can be spared, as me- 
chanical draft installations. An econo- 
mizer is not only a direct source of 
economy in itself, but the hot feed-water 
increases the evaporative capacity of the 
boiler, and, what is more important still, 
it prevents local cooling, and so saves 
straining the boiler. Internal heating ap- 
paratus is again coming to the fore. Sev- 
eral types are now on the market which 
are, perhaps, more useful than novel. The 


911 


older types of this apparatus gave trouble 
from water-hammer when the pump was 
stopped. This fault must be carefully 
guarded against. ‘The makers of later 
models deny any trouble of the kind. 
When economizers are used care should 
be taken to prevent cold water being 
pumped into them, as it causes sweating 
and rapid deterioration. 

Water heaters, both of the open and 
closed types are most valuable in the case 
of non-condensing plants. An _ open 
heater will raise the temperature of the 
water to the temperature of the exhaust 
steam, as there to the 
head necessary to drive the heat through 
the plates or tubes as occurs in a closed 
heater. 


is no loss due 


The scale and deposit formed 
may be quickly removed from the trays 
upon which it settles, access being ob- 
tained by doors which only need to be 
exhaust-steam tight, no pipe joints or 
pressure joints have to be disturbed. The 
facility with which the water can give up 
the air absorbed in it is another point 
in favor of the open heater, as such air 
is apt to cause pitting in the boiler. An ob- 
jection to open heaters is that they must 
be put in the suction side of the pumps 
and at some elevation above them, other- 
wise the hot water vapors under the pump 
bucket and the pump loses its water. 
Where the water is hard, special care 
should be taken to catch, in a settling 
tank or filter, any small crystals of lime 
which do not stick on the trays, otherwise 
the pumps may get badly cut. Closed 
heaters, whether of the plate or tubular 
type, very quickly drop in efficiency, due 
to the deposit of scale on the water side 
and oil on the steam side of the heating 
surfaces, and so increase the normal dif- 
ference in temperature between the steam 
and water. They are much more difficult 
and costly to clean than open heaters, 
and so the evil cleaning day is put off 
as long as possible. 

Air heating has been tried again and 
again, but it is very doubtful if it pays. 
Perhaps the greatest advantage it pos- 
sesses is in the suppression of smoke, and 
in that field it certainly has an important 
place. Smoke prevention has been run 
hard both by fanatics and by those who 
are really anxious to see trade carried on 
upon a commercial basis with the least 
possible inconvenience either to the 
traders or their neighbors. All who have 
considered the matter will admit that, 
although black smoke means waste, it is 
not equally true that a smokeless chim- 
ney means economy. On a series of tests, 
the lowest efficiency was recorded with a 
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minimum amount of air, and the highest 
with a moderate amount of air, when 
some smoke was made. Every effort 
should be made to prevent the emission 
of smoke, the underlying principle of 
which is the admission of the proper 
quantity of air at the proper time, and 
the removal of cooling surfaces so far as 
is possible from the gases until combus- 
tion is complete, as if the temperature is 
Jowered below the critical temperature 
before combustion is effected no amount 
of care in air regulation will prevent 
smoke. 

The main ¢auses of waste in the engine 
room are steam-pipe condensation and 
leaky engine valves. The steam pipes in 
a plant are often out of all proportion to 
the actual requirements of the engines, 
not only in length but in diameter. Du- 
plicate ring mains in the boiler room and 
engine room are common, but a proper 
arrangement of pipes and _ well-made 
joints does not call for such an expen- 
sive insurance against a shutdown. The 
benefit of shortening the path of the 
steam between the boiler and engine can 
not be overestimated. 

Good lighting is conducive to economy 
in both engine and boiler rooms, as plant 
in a badly lit room never gets properly 
looked after or cleaned. Why should it? 
It is no credit to the cleaner if it can 
not be seen! Dirt is about the worst dis- 
ease a plant can suffer from, as it in- 
variably means neglect of small indica- 
tions and warnings, timely attention to 
which would prevent the otherwise in- 
evitable breakdown. Not only is the 
plant better cared for, but men all work 
better in cheerful surroundings and lose 
less time through sickness. 

It is an unfortunate fact that in many 
cases an engineer in charge does not 
really know what his plant is doing, and 
all for the want of tests which he could 
carry out himself with very slight expense 
or inconvenience. Coal may be weighed 
without appreciably increasing the cost 
of handling it. Water may be measured 
by positive meters, which do not need 
much attention so long as they are not 
tun at a high speed or cut by grit. An 
interesting and novel type of water-meter 
is Lea’s notched weir, which is very 
simple and not likely to be put out of 
action by the causes that affect other 
water-meters. It is a very ingenious ap- 
plication of an indicating and recording 
attachment to measure the flow over a 
V-notch, the value of which was first in- 
vestigated by James Thompson about 
fifty years ago. These two measurements, 
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coal and water, give sufficient data for 
checking the cost of evaporation, which 
is the most important factor in the works 
cost of private plants. 

Engine tests appear to have had more 


fascination for experimenters than boiler - 


tests, but comparison of records goes to 
show that there is not much difference in 
the efficiency of different types of boilers 
which vary largely in design; certainly 
the figures are not so far apart as are 
the results of tests of similar boilers 
worked under different conditions. This 
puts all the stronger emphasis on the 
necessity of an engineer in charge know- 
ing what his boilers are doing. The more 
a man knows of his plant the keener will 
he be to keep its performance up to the 
highest level obtainable, and nothing 
shows a staff the capabilities of a plant and 
secures confidence in it better than a few 
tests, the educational value of which on 
all concerned can not be overestimated. 

In carrying out experiments for prac- 
tical use, care should be taken to ascer- 
tain beforehand that the samples and 
prices can be repeated in bulk, otherwise 
much time may be wasted. The capital 
cost, the working cost, and the mainte- 
nance of improvements must always be 
considered in connection with the saving 
to be effected by the alteration. For in- 
stance, I have known cases where con- 
densing was applied under unfavorable 
conditions to a non-condensing plant, and 
the power taken in running the auxilia- 
ries in connection with the condenser 
practically equaled the power saved on 
the main engines. This is not the reason 
why condensers have not been mentioned 
as possibly applicable and likely to effect 
a saving in existing plants; I have omit- 
ted them because generally the considera- 
tion of condensers, cooling towers, and 
the necessary auxiliaries in connection 
with them, would take more space than 
can be spared here, and their application 
would necessitate a greater upheaval of 
the existing conditions than I am con- 
templating. 

Great economies may be effected in 
illumination by the use of the metallic 
filament lamps now available, which also 
should especially appeal to those who find 
it necessary to extend the lighting circuits 
for new buildings, and are hampered by 
a fully loaded plant. Approximate figures 
may be borne in mind indicating the dif- 
ference between the two types—one horse- 
power = 200 candle-power with carbon 
filament lamps or 500 candle-power with 
metal filaments. The two best known 
types at present on the market are the 
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Osram and tantalum, taking 1.25 and 
1.75 watts per candle-power respectively. 
An objection to the lamps which has not 
yet been overcome is the high price. The 
tantalum can be fixed in any position, 
but the Osram must be placed vertical, 
while neither can yet be obtained for 
pressures above 130 volts. Higher press- 
ure can only be used on these lamps in 
series, which is objectionable. 
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Electric Operation of Rail- 
road-Crossing Gates. 

A brief description is given here of an 
electrically operated automatic gate for 
railway grade crossings which is being 
used on the Montreaux-Berner-Oberland 
(Austria), electric railroad. The gate 
consists of a light pole counterbalanced so 
that normally it stands vertical. It 
swings about a short axle placed within 
a small house on the side of the road. 
On the top of the support for the pole 
is placed a small one-tenth-horse-power 
motor, which drives a spur gear upon 
which is a spiral worm. A cable fastened 
at one end is passed around a pulley on 
top of the counterbalanced weight and 
thence to one end of the worm. When 
the latter is driven by the motor, the rope 
winds up on the worm, thus lifting the 
weight and lowering the pole. The last 
two turns of the worm are of rapidly in- 
creasing radius so that, at the end of the 
wind, the increasing leverage stops the 
worm and holds the motor, although the 
latter holds the pole in a horizontal po- 
sition. When the current is cut off from 
the motor, the weight, acting at the in- 
creased lever arm of the spiral worm, 
immediately reverses the direction of ro- 
tation of the worm, starting quickly, and 
thus rapidly returns the pole to the ver- 
tical position. To operate the motor, an 
auxiliary wire was placed parallel with 
the overhead trolley wires, so that the 
bow collector of the car makes contact 
between the trolley wire and this aux- 
iliary wire. This closes the motor cir- 
cuit, starting it and lighting at the same 
time a group of signal lamps and ringing 
a bell. The motor is series wound, but 
with a shunt in parallel with the arma- 
ture. When the collector passes beyond 
the auxiliary wire, the circuit is opened 
and the gate returns to its normal posi- 
tion. A hinge action is provided on the 
pole, so that any one who happens to be 
caught by it when operated can raise the 
gate and pass off the crossing.—EHlektro- 
technik und Maschinenbau (Vienna), 
November 17. 
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BOOK REVIEWS. 


“The Electrician’s Handy Copper Wire 
Tables and Formule.” Compiled by P. D. 
Down. New York. D. Van Nostrand Com- 
pany. Cloth. 34 pages. 414 by 614 inches. 
Furnished by the ELEcTRICAL Review for $1. 


This small book contains a number of 
rather useful tables giving the size, weight 
and constants of copper wires in tables, 
and also some tables of useful mathe- 
matical constants and conversion factors. 
As the book is of English origin, the wire 
gauges employed are the Standard and the 
Birmingham. In addition to the printed 
pages the book contains thirty-four blank 
pages for memoranda and other notes. 
One fault which might be found with 
it is the introduction of advertisements on 
certain of the pages where the tables do 
not fill the entire space. This is certainly 
offensive to the purchaser, who is really 
paying for something that any wire com- 
pany would be glad to give him in the 
shape of its own catalogue. 


“Explanations of Switch and Signal Cir- 
cuits.” New York. Doran & Kasner. Cloth. 
140 pages. Illustrated. 5 by 6% inches. 
Furnished by the Etecrricat Review for 
$1.50. 


Unfortunately, this little handbook of 
diagrams and information for electrical 
signal constructors and maintainers is 
very severely handicapped, due either to 
the carelessness or ignorance of the one 
responsible for the text. While it con- 
tains a great deal of very useful informa- 
tion and describes in detail the method of 
installation and operation of the particu- 
lar system under consideration, which, 
by the way, is the one used on the elec- 
trical zone of the New York Central & 
Hudson River Railroad Company, the 
method of presentation is such that very 
few will be able to understand it upon 
reading, unless they already are more or 
less familiar with the system itself. In 
other words, the grammatical construc- 
tion and the method of presentation are 
so complicated, or careless, that in many 
cases re-reading several times is neces- 
sary before the meaning of the writer is 
clear, and even then at times it is not 
understood. Certain misspelled words are 
used consistently throughout the text, 
and this can not but prejudice the reader 
against the work. For instance, the 
“syneroneous motor” is referred to too 
frequently for this to be a typographical 
error. Perhaps the best idea of the fault 
to be found with this book will be con- 
veyed by quoting a sentence or two: 
“Alternating-current motors vary in de- 
sign and construction, according to the 
current with which they are to be used, 
which might be either single, two or 
three-phase. A phase is the interval of 
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time elapsing from the time a particle 
moves through the middle point of its 
course to the instant when the phase is 
to be stated; exhibited in wave, oscilla- 
tion and simple harmonic motions. One 
complete oscillation. There are two 
classes of alternating-current mortors 
known, respectively, as syncroneous and 
induction motors,” ete. Sometimes also 
the writer gets into difficulties when he 
attempts to go a little out of his proper 
province. There is no need for him to 
explain the theory of the lead accumula- 
tor, but fortunately he does not go very 
deep into this branch of electrochemistry. 
If the book were re-written by some one 
more capable of expressing himself clearly 
on paper, it would, no doubt, be of con- 
siderable value to signal engineers. In 
its present shape, however, it is more 
likely to confuse its readers. 

“The Electric Telegraph.” Part i, “Elec- 
tric Telegraphy,” by Charles Thorn. Part 
ii, “Wireless Telegraphy,” by A. Frederick 
Collins. Chicago. American School of Cor- 
respondence. Cloth. 140 pages. Illustrated. 
6% by 9% inches. Furnished by the ELec- 
TRICAL REVIEW for $1. 

This work is prepared as a practical 
book of instructions for the student who 
intends to become a telegrapher. The 
first part deals strictly with wire teleg- 
raphy, and describes several ways in 
which the learner may equip himself 
with a workable system for learning. The 
various forms which come into use for 
the many kinds of telegraphic service now 
given are explained, and also the meth- 
ods of charging for these. The proper 
ways of operating the key when reading 
the messages are described, and then the 
apparatus in actual use to-day is de- 
scribed more in detail, and instructions 
given for its use. The second section of 
the book deals in much the same way with 
wireless telegraphy, but here the author 
gives also a popular discussion of the 
method by which the waves are sent out. 
He then describes the various systems and 
apparatus which are now in use, pointing 
out the differences which exist. 


“A Pocket-Book of Electric Lighting and 
Heating.” Sydney F. Walker. New York. 
The Norman W. Henley Company. Flexible 
leather. 438 pages. Illustrated. 4 by 6% 
inches. Furnished by the ELectrican RE- 
view for $3. 


This handbook has been prepared with 
the idea of getting in convenient form 
useful information regarding the ap- 
paratus which is likely to be attached to 
the mains of an electrical company. To 
make it complete tables of units and 
equivalents are added and useful electrical 
laws and formule are stated. The sub- 
ject proper of the book is then taken up 
in a number of sections; one devoted to 
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dynamos, motors; transformers and ac- 
cessory apparatus, another to accumula- 
tors, another to switchboards and related 
equipment, a fourth to a description of 
various systems of distribution, a fifth 
section to a discussion of instruments, 
both for portable use and switchboards; 
another section deals with electric lamps 
of various types and accessory appliances 
and the concluding section is given up to 
electric heating apparatus. In each sec- 
tion a large number of commercial types 
are described, frequent tables of dimen- 
sions being included. A great deal of 
detail information of each line of appa- 
ratus is included, and the illustrations 
give a good idea of the general appearance 
of the apparatus under discussion. ‘The 
book contains much useful information 
for the central station engineer. As the 
author’s experience has been gained 
largely abroad, naturally more attention 
is given to European methods than to 
those employed in this country. 

“The Elements of Electrical Engineering.” 
Vol. ii, Alternating Currents. William Sud- 
dards Franklin and ‘William Esty. New 
York. The Macmillan Company. Cloth. 378 
pages. Illustrated. 51% by 9 inches. Fur- 
nished by the EtectricaL Review for $3.50. 

In vol. i of Franklin and Esty’s 
“Elements of Electrical Engineering,” a 
somewhat novel arrangement was adopted, 
as the object was to prepare a text-book 
suitable for all classes in electrical en- 
gineering, irrespective of whether the 
student intended to specialize in that 
particular branch of engineering or in an 
allied branch. This was accomplished by 
giving, in the main part of the book, a 
general discussion of the principles of 
electrical’ engineering, and taking up in 
various appendices, in detail, a special 
study of the various phenomena and ap- 
paratus. In vol. ii this arrangement 
has not been so necessary, as it is not 
probable that any, except those intending 
to make a study of this branch of elec- 
trical engineering, will follow the course 
offered. For this reason the arrangement 
of the work does not differ much from 
that of standard books on the subject. 
The treatment may be designated as 
physical rather than mathematical, for 
although the authors do not hesitate to 
employ mathematics when necessary, one 
is struck upon opening the book by the 
absence of page after page of mathe- 
matical expositions. It must not be 
inferred, however, that there is any shirk- 
ing of this important method of treat- 
ment, but it is so worked in with the 
general arrangement and _ interspersed 
with descriptions of interesting applica- 
tions of the principle under discussion 
that the student is less likely to be re- 
pelled than he would be if the mathe- 
matics were more apparent. Briefly put, 
the book may be said to be an excellent 
exposition of the principles and applica- 
tions of alternating currents. 
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Engineering Education and 
Training. ' 

On the occasion of his inaugural ad- 
dress as chairman of the Birmingham 
section of the British Institution of Elec- 
trical Engineers, November 20, Professor 
Gisbert Kapp took for his subject the 
question of technical education. After 
thanking the section for the honor ten- 
dered him in its choice of chairman, he 
took up his subject directly, saying in 
part: 

The conditions of the various technical 
trades are so different that no general 
formula will suit them all. Even in one 
particular branch (say engineering manu- 
facture) there is great diversity of opin- 
ion. Should the men go through the 
works before going to college or after? 
Should they go as workmen, apprentices 
or premium pupils’ Should a workshop 
course be part of the college teaching ?— 
and so on. A committee of the German 
Institution of Engineers, after long de- 
liberation, recommended the practical 
training at some works to precede the 
study at a technical high school. The 
committee of our Institution of Civil En- 
gineers thinks otherwise. ‘This difference 
of opinion may be due to the fact that 
the intermediate education in Germany 
takes longer than here, so that the men 
would be too old if they deferred their 
shop training until they have completely 
finished their studies. ‘The English com- 
mittee do not favor workshop courses. 
We in this university think otherwise. I 
merely mention these few points to show 
that it would be a hopeless task if I 
were to attempt to treat the subject from 
a general point of view. All I can at- 
tempt to discuss is what is the best 
method for this particular district (by 
which I mean the district of our local 
section) and this university. 

The inspection of the laboratories, 
which I hope you will make, will show 
you how far we have up to the present 
been able to go in a practical way to meet 
the requirements of the industry for men, 
and how, on the other hand, the district 
has rendered us valuable assistance. I 
do not propose to give a description of 
our arrangements, since you will find that 
already in print in the “Electrical Hand- 
book” which was issued by the institution 
a year ago. Your inspection will merely 
be a kind of supplement to this descrip- 
tion. The machinery is at work and 
various tests have been set up, so that you 
may see in what way the work is done. 


Electrical Engineers, Birmingham local section, 
November 20, 1907. 
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I have already said that the district, 
by which I mean the leading firms of the 
district, has given us generous help. No 
finance committee, be it ever so liberal, 
could afford to buy continually new ma- 
chinery and apparatus as it is developed 
and put on the market. Yet it is impor- 
tant that students should become ac- 
quainted with the latest type of plant 
from all leading manufacturers as it 
comes on the market, for the student of 
the present time must in the natural order 
of things become either the designer, the 
user or the buyer of plant at some future 
time. It would be a disqualification for 
him, and unfair to most manufacturers, 
if his practical experience were restricted 
to a few samples of plant (which will then 
be old) made by a few manufacturers. 
To meet this difficulty, Mr. Chamberlain 
has suggested that the manufacturers in 
the district should be asked to lend ma- 
chines and other apparatus of their latest 
type from time to time. This suggestion 
has met with a generous response, and I 
am glad to take this opportunity for 
thanking those firms who have lent us 
plant for their assistance. Some firms 
have not only lent, but also presented 
plant, and I am glad to say that among 
the donors are not only firms in the dis- 
trict, but also outside the district and out- 
side of England. Loans are generally for 
an indefinite time, but on the understand- 
ing that if, on account of a sale or for 
some other reason—for instance, exchange 
for a more recent type—the firm wishes 
to have the article back, it is immediately 
returned. When you go through the elec- 
trical department you will see that we 
have ample facility as regards switch- 
boards, test beds, measuring and regulat- 
ing appliances, to put into work in a 
proper manner any machine or apparatus 
of moderate power, so that loans are 
properly treated, and when returned are in 
as good a condition as when they reach us. 
In this manner the firms are working 
hand in hand with us, and are materially 
furthering the cause of technical educa- 
tion. I wish, however, to enlist their help 
in yet another direction, and this brings 
me to the main point of my address, 
namely, a suggestion for their assistance 
in the training of our men in a still 
more direct way. My suggestion is not 
new, but I make it in this place for two 
reasons: first, because I wish to have 
the benefit of your criticism on it, and, 
secondly, because I hope that it and your 
criticism in the discussion may reach the 
leaders of industry in the district and 
receive their consideration. 
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My suggestion, briefly stated, is that 
firms should allow students to work in 
the shop during vacation time, no pre- 
mium being required nor pay given. The 
privilege would, of course, be restricted 
by each firm not only to a certain num- 
ber, but also to those students who are 
recommended for it by their professors 
or by a committee of their professors. 

There is nothing new in this sugges- 
tion; it is, in fact, well known under the 
term “sandwich system,” and is in use in 
various institutions both in Scotland and 
in England. It has also been in use, to 
a limited extent, in this university, inas- 
much as I have been able to persuade a 
few of my manufacturing friends to take 
some of my best students on for three 
months during the summer vacation, but 
I should like to see the system so far ap- 
preciated by the manufacturers that it 
shall not be a matter on which they re- 
quire to be persuaded, but a matter into 
which they enter heartily of their own 
free will. 

The most formidable obstacle in the 
way of the more general introduction of 
the “sandwich system” is the “premium 
pupil system,” brought down to us from 
the good old times when technical in- 
struction could not be acquired in any 
other way. If carried through in the 
original spirit it would even now be a 
very efficient method of acquiring scien- 
tifie knowledge and technical skill. The 
original spirit I define as that which 
prompts the master to teach his pupil 
personally. But such a personal inter- 
course between master and pupil is only 
possible where the master is personally 
attending to the details of his business; 
it is only possible in a very small office 
or works, and it is certainly quite impos- 
sible in the big engineering works of our 
present time. The master, in this case 
the manager of the works or the head of 
the particular department where the pre- 
mium pupil happens to be at the time, 
has other things to do than teaching 
science and handicraft; he has to so con- 
duct the works or the department that the 
shareholders may get a dividend. Thus 
the instruction of the pupil must be left 
to the foremen and workmen. This in- 
struction can not be of a scientific char- 
acter, but it may nevertheless be very 
valuable so far as it relates to what may 
be called the mere handicraft of the busi- 
ness. The only drawback is that the pupil 
gets very little of it under ordinary cir- 
cumstances. Neither the foremen nor the 
workmen have under modern conditions 
of hard driving and piece-work time to 
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cive instruction to pupils, and what they 
learn they have to pick up as best they 
can by exerting their own powers of ob- 
servation. 

Thus it comes that the premium-pupil 
system must on the whole fail to produce 
really efficient engineers, and it is this 
failure of an old system which has led to 
the establishment of technical universities 
and colleges. Our Continental rivals have 
recognized this failure sooner than we, 
and hence they got the start of us in the 
establishment of technical high schools. 
but we are now doing our best to catch 
them up, and in one particular to surpass 
them. This is in the introduction of 
workshop courses into the curriculum of 
scientific instruction. 

On this question of workshop courses 
opinions are divided. I personally do not 
deny the utility of such courses, and I 
think it was right that the authorities, 
after due investigation of what was done 
in this direction in American colleges, 
have adopted them, but such courses alone 
ire not sufficient to supply the practical 
side of technical education. A_ student 
may learn in a general way how patterns 
are made and molded, how work is lined 
out and tooled and fitted, but the knowl- 
edge thus acquired is only part of what 
he needs in order to become an efficient 
member of the staff in a large engineer- 
ing works. I do not mean to say that for 
this purpose it is necessary that he 
should be a_ perfect patternmaker or 
molder or turner or fitter; indeed, it 
would not be possible for a man to become 
efficient in all these trades, even if he 
spent his whole life at them. What I 
mean is that in addition to the general 
idea of the handicraft which the student 
can get by attending the workshop courses 
at the university, he requires some ex- 
perience in shop routine. that is, in the 
way in which engineering work is done 
commercially. Such experience the uni- 
versity can not give him; he can only 
get it in a works producing machinery in 
The student must 
learn to appreciate the value of organiza- 


the way of business. 


tion, he must observe how work goes 
through the shop, how experienced work- 
nen tackle the various jobs, what may 
and may not be expected from any par- 
ticular grade of workman. and many 
other things, some of them peculiar to 
the work carried on in any particular 
shop. All this the student can only get 
to know by working alongside of the men 
and as one of them. 

The question then is, How can this op- 
portunity of learning shop routine be best 
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given to the student? Some firms say, 
Let him graduate and then come as a 
premium pupil on somewhat better terms 
than are offered to a boy from school. 
By better terms they mean not a smaller 
premium per annum, but a reduction in 
the pupilage period, say two years instead 
of three. The general objections against 
the premium-pupil system apply also in 
this case, though in one particular not 
with quite as much force as in the case 
of a boy coming straight from school. 
The university man has already had his 
science teaching, and the failure of the 
master to give him such instruction does 
not count so heavily; the other objection, 
that the pupil, having paid a heavy pre- 
mium, considers himself as a sort of privi- 
leged person who need not take the work 
seriously, counts for more, as the man is 
older than the pupil coming straight from 
school. But most of all there is the ob- 
jection on the ground of loss of time and 
expense. When a man finds that after 
spending four years in the university he 
is expected to pay a heavy premium and 
spend two years more as a pupil at some 
works. he will consider that he is worse 
off than the boy from school who goes 
as a pupil for three or at the most four 
years. This must act as a deterrent to 
scientific training, and if there were 
nothing but the premium-paid system as 
a completion for the university training, 
we should very soon see these establish- 
ments, which have been started at great 
cost, denuded of all but the most wealthy 
and not very energetic scholars, and we 
should be back to the condition of finding 
the best posts in our big firms occupied 
by foreigners and only the subordinate 
positions open to Englishmen. Such a 
state of things is advantageous neither for 
the rising generation nor for the firms. 
The moral of all this is that the premium- 
pupil system, in whatever form it may be 
applied, does not fit our modern condi- 
tions of manufacture and is bound to go. 
Luckily we have something better to put 
in its place, namely, the sandwich sys- 
tem. By alternating scientific and prac- 
tical tuition each will be more effective 
than where they are separated by a long 
period. If a graduate has to work for 
two years in the shop after he has com- 
pletely finished his studies he is in danger 
of forgetting much of his science. The 
idea of keeping it up by private reading 
or evening classes is out of the question, 
for no man can do mental work after a 
hard day’s toil in the shop. Either one 
or the other will suffer, probably both. 
If, on the other hand, the student can 
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devote himself entirely during three or 
four months in the summer to shop work 
and need not open a book during all this 
time, he will certainly do his shop work 
well, and he will come back to his studies 
mentally refreshed. Having seen some- 
thing of practical work, he will be in a 
better position for profiting by scientific 
instruction. 

If students were permitted to work 
during the summer vacation for three 
years in engineering shops they would 
benefit more than if they worked as 
premium pupils for two years straight on. 
Remember that our students take work- 
shop courses, and are therefore more or 
less familiar with what I have called the 
mere handicraft side of the trade. They 
will be more useful to the manufacturer 
than the ordinary apprentice, who has to 
be taught the very rudiments of the craft. 

The suggestion which I put before the 
leaders of the electrical industry in our 
district is that they should assist us in 
our task of educating efficient engineers 
by giving facilities for work in the vaca- 
tion; these facilities to be offered to stu- 
dents who have during the session’s work 
shown that they would profit by them and 
are, in fact, worthy of the privilege. This 
point might be dealt with by a committee 
of professors. As a general rule each 
student would year after year go back to 
the same firm and thus go through 
various departments. There might, per- 
haps, be a finishing term of six months 
after the fourth year, where the man 
would get a nominal salary, but these are 
details which would have to be arranged 
according to the particular circumstances 
in each ease. Here I am only concerned 
with the general principle. The advan- 
tage of the sandwich system to the stu- 
dent is obvious, but I venture to think 
that it also has advantages for the firm. 
First and foremost, the advantage which 
the industry as a whole must derive from 
the better practical training of the rising 
generation. Then the advantage to each 
particular firm. The firm will have an 
opportunity of watching the men and see- 
ing how they shape. If they are not 
satisfied with any particular man they 
can send him down, but if they are satis- 
fied they will take him during subsequent 
vacations and gradually become ac- 
quainted with what he can do. Thus, if 
the firm should at any future time re- 
quire to replenish their staff, they will 
not have to take a stranger by advertise- 
ment, but they will have the pick of the 
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best men out of a group'they have them- 
selves helped to train. 

Finally, there is the advantage to the 
university itself. In all such establish- 
ments there is a natural tendency of lay- 
ing more stress on the purely scientific 
as distinguished from the purely prac- 
tical side of the work, so that in course of 
time, if no corrective influence from the 
outside be applied, the latter must suffer. 
In the sandwich system we have such a 
corrective influence; the students them- 
selves supply it. 

As I have already mentioned, and as is 
probably well known to most of my au- 
dience, the system I suggest as particu- 
larly applicable to so important a centre 
of electrical industry as the Midlands is 
no new thing. It has been introduced in 
other districts with success. Thus King’s 
College, London, has worked on these 
lines for some years. In the syllabus of 
this institution you read: “In order to 
carry out this arrangement a number of 
places have been put at the disposal of 
the college by well-known engineering 
firms.” The Northampton Polytechnic 
Institute has also adopted the sandwich 
system, and its principal, Dr. Walmsley, 
writes me as follows: “I enter each year 
into correspondence with leading manu- 
facturers for the purpose of inducing 
them to take our second and third-year 
students into their works. No premium 
is offered, but, on the other hand, no 
wages are asked for, but as a matter of 
fact very few works care to take the stu- 
dents without putting them on the wages 
list, even though the amount may be 
small. The students conform entirely to 
works’ regulations, and it is my particular 
request in every case that they be not 
treated as ‘gentlemen apprentices.’ On 
the other hand, it is an essential detail 
of the system that I carefully weed out 
from the classes at the end of the first 
and second year students who do not show 
promise of engineering ability or who are 
undesirable in other respects. In this 
way I endeavor to insure that the men 
sent to the works are well worth having, 
and so far I think I may claim that 
I have been successful in this respect, as 
evidenced by the fact that the manufac- 
turers who have once had our students 
desire to take them again.” There are 
other places in the kingdom where the 
system is at work. In America it is fairly 
general, and it has also been introduced in 
our colonies, notably in New Zealand, 
with beneficial results. I do not wish to 


weary you by multiplying examples, and 
the object of my address will have been 
attained if I have succeeded in drawing 
your attention to a matter which, if prop- 
erly taken in hand, will benefit not only 
our students, but the whole industry of 
our district, 
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The Rush-Hour Problem in 
New York City. 


Bion J. Arnold has submitted a pre- 
liminary report to the public service com- 
mission upon the matter of relieving the 
rush-hour situation at the terminals and 
express stations of the subway system in 
New York city. Mr. Arnold finds the 
subway one of the best constructed and 
best operated systems in the world. With 
regard to train service, while the sched- 
ule cails for two-minute trains south of 
Ninety-sixth street during the rush hours, 
the trains fall behind the schedule from 
twelve to thirty seconds. This is caused, 
in his opinion, by the effort of the sta- 
tion hands to jam the cars full in trying 
to clear the platform, instead of promptly 
closing the doors and starting the trains 
on the signal. 

The suggestion as to a form of car 
having centre entrance doors, thus pro- 
viding quicker entering and departing 
from trains, is of peculiar interest in 
view of the agitation going on outside of 
New York for “no seat, no fare” laws. 
Concerning this the report says: 

If the principle of a slight reduction 
in the seating capacity of the present cars 
can be accepted as permissible and 
adopted, increased carrying capacity can 
he obtained by eliminating all or a part 
of the present cross-seats. The elimina- 
tion of these cross-seats makes it prac- 
ticable to introduce centre side doors into 
the present cars should this change be 
found necessary later. In case it is 
found that the traffic can not be properly 
handled and the forty-five-second limit 
for station stops mentioned maintained 
with the present end-door cars, the use 
of these centre doors in connection with 
the absence of the cross-seats will make 
it practicable to load and unload so rap- 
idly that this limit can be maintained. 

There are good arguments to be ad- 
vanced in favor of both these policies. 
No one having the best interests of the 
public at heart will deny that if it were 
possible to provide each passenger with a 
seat throughout his entire journey he 
should be so provided, but as it is prac- 
tically impossible during rush-hour peri- 
ods in most transportation systems now 
existing in the principal cities of this 
country the question of just how far this 
principle can be departed from and still 
serve the best interests of the public, by 
providing as many seats as practicable 
and at the same time utilize the, carrying 
capacity of the subway to its greatest ex- 
tent by giving to those who are willing to 
stand the advantages of its transportation 
facilities, is one that requires most care- 
ful consideration. 

The hardship imposed upon those who 
are compelled to stand in the subway cars 
during the rush-hour period is not as 
great as it at first appears to be, for the 
reason that owing to the transfer system 
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between’ the ‘express and local service, so 
well worked out in this railway, few pas- 
sengers are compelled to stand for any 
great length of time. This is brought 
about through the fact that the personnel 
of each car changes so often, due to trans- 
ferring at express stations, that many of 
those who stand at first soon get seats, 
compelling the newcomers to stand, who 
for like reason and in turn soon find seats. 

In further support of the policy favor- 
ing increased standing room in the cars 
it is but proper to point out that the 
reason for diminishing the number of 
seats is for the purpose of providing 
greater aisle space, so that a system of 
circulation of passengers from the en- 
trances toward the exits of the cars may 
be more easily maintained, resulting in 
greater comfort not only to those stand- 
ing, but also to those seated, and at the 
same time avoiding the confliction of 
streams of passengers with its resulting 
discomfort, now so evident at the express 
stations during the rush hours. 

As an additional result of maintaining 
a definite circulating of passengers greater 
expedition will be possible in loading and 
unloading, station waits will be reduced 
and the average speed of travel materially 
increased, so that the discomfort of stand- 
ing is further lessened by being short- 
ened. 

The question then tersely stated is as 
follows: 

Having 60,000 people to carry per 
hour, shall we by following one policy 
provide seats for 40,000 people with stand- 
ing room for possibly 10,000 more, and 
turn away 10,000 to other and slower 
means of transportation, or by adopting, 
at least until future subways can be built, 
the other policy, whereby increased stand- 
ing capacity is obtained, provide seats for 
20,000 and carry the other 40,000 stand- 
ing for short intervals of time, and thus 
furnish transportation for the entire 
60,000 ? 

The report has been forwarded to the 
Interborough Rapid Transit Company, 
operating the subway system, for its ideas 
with regard to carrying out the recom- 


mendations. 
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United States Civil Service 
Examination for Engineer. 
The United States Civil Service Com- 

mission announces an examination on 

January 8, 1908, to secure eligibles from 

which to make certification to fill vacan- 

cies as they may occur in the Indian 
service, in engineering positions. The 
salaries range from $480 to $1,000 per 
annum. The majority of appointments 
are made at salaries of $720, $840 and 
$900 per annum. The age limit is twenty 
years or over on the date of examination. 

The application blank is form No. 1093, 

and the examination is open to all citi- 

zens of the United States who comply 
with the requirements. Applicants should 
apply at once to the United States Civil 

Service Commission, Washington, D, C, 
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Some of Our National 
Wealth. 

“Statistical Record of the Progress of 
the United States, 1800-1907,” is the title 
of a publication just issued by the Bureau 
of Statistics of the Department of Com- 
merce and Labor, and while composed ex- 
clusively of columns of figures, the record 
of progress which it shows for the United 
States and its industries and commerce is 
extremely interesting. Among the many 
interesting facts which it presents is that 
the money in circulation in the United 
States on July 1, 1907, was $2,773,000,- 
000, against $2,736,000,000 in 1906 and 
$1,640,000,000 on the corresponding date 
of 1897, a decade ago. 

Deposits in savings banks are set down 
at $3,495,000,000, against $3,299,000,000 
in 1906 and $1,983,000,000 in 1897; the 
total deposits in all banks, at $13,000,- 
000,000 in 1907, speaking in round terms, 
against $12,250,000,000 in 1906 and but 
$5,000,000,000 in 1897. The public debt, 
less cash in the Treasury, is given at 
$878,000,000 in 1907, against $964,000,- 
000 in 1906 and $987,000,000 in 1897; 
and the per capita indebtedness, $10.26 
in 1907, against $11.46 in 1906 and 
$13.78 in 1897. The annual interest 
charge of the public indebtedness on July 
1, 1907, is given at $21,666,666, against 
$23,250,000 at the corresponding date of 
last year and $34,333,333 at the corre- 
sponding date of 1897; and the annual 
interest charge per capita, twenty-five 
cents in 1907, against twenty-eight cents 
in 1906 and forty-eight cents in 1897, 
a decade earlier. 

The merchandise imported into the 
country is given at $1,434,000,000 in the 
fiscal year 1907, against $1,227,000,000 
in 1906 and $765,000,000 in 1897, having 
thus nearly doubled during the decade; 
while exports of domestic merchandise 
are set down at $1,854,000,000 in 1907, 
against $1,718,000,000 in 1906 and 
$1,032,000,000 in 1897. Manufacturers’ 
crude materials imported are given at 
$477,000,000 in 1907, against $415,000,- 
000 in 1906 and $196,000,000 in 1897; 
manufactures for further use in manu- 
facturing at $274,000,000, against $220,- 
000 in the immediately preceding year 
and $88,000,000 in 1897, a decade earlier. 
On the export side, crude materials for 
use in manufacturing are given at $593,- 
000,000 in 1907, against $500,500,000 in 
1906 and $297,000,000 in 1897; manu- 
factures for further use in manufacturing 
at $259,000,000, against $226,000,000 in 
the immediately preceding year and 
$98,000,000 in 1897; and manufactures 
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ready for ,cgnsumption $481,000,000 in 
1907, against $460,000,000 in 1906 and 
$213,000,000 in 1897. 

The records of production are also en- 
couraging. While the figures of produc- 
tion are in most cases stated by calendar 
years and can therefore be given in this 
publication only for the calendar year 
1906, they show in nearly all cases an 
improvement over the immediately pre- 
ceding year. Pig iron production for 
1906 is given at over 25,000,000 tons, 
against 23,000,000 tons in 1905 and 
9,666,000 in 1897. Petroleum production 
is given at 5,333,000,000 gallons, against 
2,500,000,000 a decade earlier. The 
number of cotton spindles in operation 
in mills of the northern states, 15,666,- 
000, against 13,900,000 in 1897; and of 
the southern states 9,000,000, against 
3,250,000 in 1897. 
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New York Railroad Club. 

The November meeting of the New 
York Railroad Club was held at the En- 
gineering Societies Building on Novem- 
ber 15. The annual report of the secre- 
tary showed a membership of 1,416. The 
report of the treasurer showed a balance 
of $14,825 in the treasury. 

The nominating committee, after ex- 
amining the ballots, announced the fol- 
lowing officers elected for the ensuing 
year: President, H. H. Vreeland; first 
vice-president, John F. Deems; second 
vice-president, W. G. Besler; third vice- 
president, W. S. Hayward; treasurer. 
R. M. Dixon; member executive commit- 
tee for three years, George W. West; 
member finance committee for three 
years, Richard L. Thomas. 

Electrical Supplies for the 

Navy Department. 

The Bureau of Supplies and Accounts 
will open bids in Washington, D. C., on 
December 17, for the following electrical 
supplies: 15,000 feet steel enameled con- 
duit for delivery at New York city; 100 
arc lamps and three 175-kilowatt trans- 
formers for delivery at Boston, Mass. ; 
forty-six 700-candle-power Cooper Hewitt 
lamps and one triplex electric pump for 
delivery at Washington, D. C. 











Electrical Trades Society of 
New York. 

The eleventh annual meeting of the 
Electrical Trades Society of New York 
will be held at two o’clock, Tuesday, 
December 10, at the Electrical Club, 14 
Park Place, New York city. Reports 
will be read, and two directors and a 
national delegate will be elected. 
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The Variation of Manganin 
Resistances with Atmos- 
pheric Humidity. 

A reply is made here by Dr. E. B. 
Rosa to the criticism made by doctors 
Jaeger and Lindeck of the account given 
last June by Dr. Rosa and Mr. Babcock 
of the change found to take place in cer- 
tain of the manganin standard resist- 
ances belonging to the Bureau of Stand- 
ards at Washington. It was found that 
the values of these vary with the season, 
and after an investigation the cause was 
decided to be the moisture taken up by 
the insulating covering of the manganin. 
This was shellac, which the investigation 
showed would take up moisture somewhat 
freely. By careful drying, so as to bring 
the resistance back to its original condi- 
tion, the resistance would return to its 
former value, but this treatment is 
troublesome, and the objection is that the 
true value of any resistance is never 
known if it is affected in this way. The 
cffects of humidity in a coil, even if sub- 
merged in oil, require months to be re- 
moved and if one attempts it he can 
never know when the effects of moisture 
are removed except by the resistance of 
the coil, and that can only be known by 
the use of a standard that has not 
changed. It is a very considerable task 
to calibrate the high resistances of a box 
accurately in terms of the one-ohm coils 
in the box, and it is not sufficient to have 
a possible way of finding out whether the 
higher resistances have changed. What 
are wanted are resistance standards, and 
resistance boxes, and other resistance ap- 
paratus, that do not change. If instead 
of the shellaced spool, a paraffin-covered 
wood spool be used, the resistance re- 
mains almost perfectly constant through 
wide ranges of humidity. The wood itself 
is not objectionable as a support for the 
resistance coil, as it is the shellac which 
causes the trouble. The difficulty has 
been overcome to a large degree, at the 
Bureau of Standards, by sealing up re- 
sistances in hermetically tight cases. 
These resistances are oil immersed, en- 
abling the temperature to be accurately 
determined, yet no change due to vary- 
ing- humidity can occur. Dr. Rosa, in 
conclusion, says that the work at the 
Bureau of Standards shows that man- 
ganin is very suitable for resistance 
standards, and, further, that the method 
of protecting them by shellac or varnish 
from oxidation due to the air or oil is 
satisfactory provided they are also pro- 
tected from the effects of atmospheric 
humidity —Electrician (London), No- 

vember 15, 
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AN ANALYSIS OF THE DISTRIBUTION 
LOSSES IN A LARGE CENTRAL 
STATION SYSTEM. ' 


BY L. L. ELDEN. 


The central station system under con- 
sideration is typical of those in service 
throughout the country, serving the larger 
centres of population and including adja- 
cent suburban districts within a radius 
of upwards of fifty miles from the main 
generating station. 

This system, as is the case with many 
similar systems, comprises the business of 
a number of companies that have been 
amalgamated into one large organization. 
This larger organization, with its greater 
financial resources and highly trained ad- 
ministrative and engineering forces, has 
naturally proved better fitted to meet the 
demands for service arising from an area 
of 450 square miles, in which thirty cities 
and towns, having a population of 1,000,- 
000 persons, are served by the system. 

Of the 1,800 miles of streets included 
in the territory, 750 miles are covered 
by the lines of the system, which extend 
forty-three miles in a single direction 
from the generating station. The total 
fifty-watt equivalents connected to the 
system aggregate 1.600,000, equal to 
80,000 kilowatts. This load comprises 
the usual mixture of power, heating and 
lighting apparatus which constitute the 
business of a central station system. The 
maximum demand is approximately forty- 
four per cent of the connected load at the 
time of the vearly maximum, and approxi- 
mately twenty-seven per cent during the 
average days of the year. 

The generating equipment consists of 
two main generating stations, one generat- 
ing three-phase, sixty-cycle, alternating 
current exclusively, and the other generat- 
ing low-tension direct current. In addi- 
tion there are two small generating plants 
located at remote parts of the system, 
which are still in service independent of 
the main system. When convenient, these 
will be discontinued as generating stations 
and converted into substations supplied 
with current from the main generating 
station. To facilitate the distribution of 
current over the large territory, substa- 
tions are maintained at suitable centres, 
at which points the high-pressure trans- 
mission lines deliver sixty-cycle, three- 
phase, alternating current for conversion 
to direct current and alternating current 
at voltages suitable for commercial pur- 
poses. 

1 Abstract of a paper read before the Boston Branch 


of the American Institute of Electrical Engineers, 
May 15, 1907. 


ELECTRICAL REVIEW 


Three transmission pressures are used, 
namely, 2,300 volts, 4,600 volts and 6,600 
volts. In explanation of the apparent 
complication of voltages in the trans- 
mission system, it was found more con- 
and economical to maintain 
certain installations of underground 
cables and motor-generators which were 
acquired in the purchase of another com- 
pany’s plant than to abandon the large 
investment represented by such equip- 
ment. All new installations are made at 
6,600 volts, it being the intention gradu- 
ally to eliminate the lower transmission 
voltages as conc.tions may dictate. 

Throughout the system but 
three forms of service are supplied for 
commercial purposes; that is, either low- 
tension direct current, single or three- 
phase alternating current. 

The low-tension, direct-current dis- 
trict, representing slightly less than one 
per cent of the total area of the system. 
is supplied exclusively by  three-wire 
direct current at 115-230 volts. This is 
used indiscriminately for power, lighting 
and heating service. 

Similarly, the alternating-current dis- 
trict, embracing ninety-nine per cent of 
the area, is supplied exclusively by the 
alternating-current system of distribu- 
tion. Three types of primary distributing 
circuits are used in the various substation 
districts, according to the demands for 
service, as follows: 

1. 2,500-volt, single-phase circuits in 
resident districts where only lighting and 
small power service is required. 

2. 2,300-volt. three-wire, three-phase 
circuits are used in districts of limited 
areas where mixed lighting and power 
service of considerable amounts are to be 
furnished. 

3.  2,300-volt, four-wire, three-phase 
circuits are used in districts covering 
large areas where mixed lighting and 
power service is furnished. 

In each of these cases, however, service 
is furnished to the customers at 115-230 
volts, single phase, for lighting and small 
power service, and 230 and 550 volts, 
three phase. for power service. 

In addition to the types of service pre- 
viously referred to for commercial service, 
there remains the street lighting service, 
which is supplied at 6.6 amperes direct 
current, or alternating current, for both 
series-arc and incandescent lamps. In 
one district 3.5 amperes series incandes- 
cent lamps are used, but this is not con- 
sidered as standard, and is subject to 
change when convenient. 


venient 


entire 
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To place the system on the basis de- 
scribed above has not been so simple a 
procedure as may seem from a cursory 
reading of the preceding statements. 
With the acquisition of each new interest 
and its territory, it was found that special 
forms of service were being supplied to 
customers, in most cases differing from 
those which are now considered as stand- 
ard. As a result, at one time in 1903 
some twenty different forms of service 
were being supplied to customers, with 
the attending complications in operating. 
Special apparatus was maintained and 
operated to supply these different services, 
with results far from economical; and, 
while much of the apparatus in service 
was as modern as it was possible to be, 
some could scarcely be considered in that 
class. 

It was apparent from a comparison of 
the kilowatt-hours sold, with the kilo- 
watt-hours generated, that the difference 
was too great to be consistent with good 
practice. To ascertain the reason a com- 
plete survey of the whole system was un- 
dertaken with a view of eliminating the 
uneconomical features. This investigation 
involved an examination of each cus- 
tomer’s connected load and demand; the 
capacity of and demand on each trans- 
former in the alternating-current dis- 
trict; the losses in transmission lines, 
feeders and mains; the operation of all 
station apparatus; the accuracy of all re- 
cording meters—in short, all the details 
of the uses of current by the company 
and its customers. As a result of this 
inquiry it was deemed advisable to pro- 
ceed with the necessary changes. These 
changes, which were commenced in 1903, 
affected the following parts of the sys- 
tem: 

A certain district was specified in which 
no form of service other than the three- 
wire, 115-230-volt, direct-current service 
would be supplied. This made it neces- 
sary to transfer all the alternating-cur- 
rent customers affected to the direct- 
current system, remove all transformers 
in this district, and reconnect the alter- 
nating-current mains as a part of the 
direct-current system. 

The 500-volt direct-current service was 
abandoned, and all motors located in the 
direct-current district were adapted for 
230-volt direct-current operation, while 
such as were outside of the direct-current 
district were replaced by alternating-cur- 
rent motors. 

A number of new substations were in- 
stalled in the direct-current districts to 
provide for serving the rapidly increas- 
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ing business of the company, and at the 
same time to reduce the excessive losses 
in feeders and mains by shortening and 
rearranging the distributing points of 
existing feeders, as well as the addition of 
new ones. 

In the alternating-current district sec- 
ondary networks were installed and the 
number and capacity of transformers re- 
duced, the total reduction in this case 
being thirty per cent of the installed 
capacity. Changes in substation appa- 
ratus were effected by the introduction of 
new apparatus, all adapted to supply the 
standard forms of service. 

The results of these changes may be 
seen by reference to the accompanying 
tables: 
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hours would have been made during the 
year. While the resulting economies 
have in themselves justified the time and 
outlay necessary to make the changes, the 
increased capacity of the system, as well 
as the simplifying of the operating condi- 
tions, have been results far outweighing 
all other considerations. 

As it is the practice of this company to 
use motor-generators in preference to syn- 
chronous converters, to transform the 
three-phase current to direct current for 
the supply of service to the 115-230-volt, 
three-wire, direct-current system, it may 
be suggested that a further economy could 
have been effected by the use of con- 
verters. 

The motor-generator equipment of the 


TABLE I. 


Percentage of 
Kilowatt-Hours Kilowatt-Hours 
Sold. Sold. 


Kilowatt-Hours 
Generated. 


Year endings June 30, 1903 ......0 06 0660s ees 49,122,344 31,569,741 64.26 
ee ae < padi |) |) ° -GRER PRP ar eee one 57.531,315 37,220,199 64.67 
As - = Set RINE es shes =e 5 'or-G/efar ae oe 64,161,987 41,910,281 65.31 
“e a 2 SP SRO ecko acc meuee ae 74,582,311 52,003,000 69.82 
TABLE II. 

Kilowatt-Hours Kilowatt-Hours Per Cent 

Received. Delivered. Efficiency. 

230-volt motor-generator «2.0 .6csccceceecces 31,331,406 25,803,990 82.4 actual 

ZSIEVOIE COMVORCONG: oc cond es ccicacseoeeanars 25,803,990 86.0 assumed 


Kilowatt-hours saved by the use of converters 


30,004,639 
1,326,767 


TABLE III. 


DISTRIBUTION OF CURRENT FOR THE YEAR ENDING JUNE 30, 1906. 


Commercial sales 
Company use 
Total losses 
Unaccounted-for current 


CR SCKOHECCR CEC EH CCC CHE OH E HESS 


ee ey 


Total generated 


SUBDIVISION OF TOTAL LOSSES. 
Losses in station apparatus................ 
Losses in inter-station transmission lines... 
Losses in feeders and mains............... 


Total losses station apparatus and lines.... 


In Table I it that 
Was an increase in four years of 5.56 per 
cent in the sales as compared with the 
inanufactured kilowatt-hours. The result, 
llowever, is an average for the whole year 
1906. For the last six months of the 
year the average was much higher, it 
being actually 73.65 per cent, this figure 


will be seen there 


indicating future possible results. 

Using the data for 1906 as given in 
Table I as a basis, it will be seen that it 
would have been necessary to manufacture 
approximately 5,000,000 kilowatt-hours 
nore in that year to sell the same amount 
of current, if the conditions had been the 
same as existed in 1903. Further, if the 
average of the last six months of 1906 
had been maintained throughout the year, 
a further saving of 5,000,000 kilowatt- 


Loss in Per 


Cent of Total Per Cent of 





Generated Generated 
Kilowatt- Kilowatt- Kilowatt- 
Hours. Hours. Hours. 
52,003,000 69.82 
2,774,383 3.72 
19,270,616 25.87 
441,437 0.59 
74,489,436 100.00 
10,586,117 14.21 16.6 
2,920,653 3.92 5.92 
5,763,846 7.74 10.50 











19,270,616 25.87 


company comprises thirty-six units, hav- 
ing a total capacity of 10,210 kilowatts, 
and varying in size from the 1,000-kilo- 
watt direet-connected sets to the sixty- 
kilowatt Edison bi-polar belted units 
service in 


Table I 


are shown the actual results of the opera- 


which have been retained in 


some of the smaller stations. In 


tion of this apparatus for the year 1906. 
There are also shown the estimated results 
of the use of converters of the same sizes, 
operated in the same manner as the 
motor-generators, and at an assumed effi- 
ciency calculated from the manufacturer’s 
data on such sizes of apparatus. 

The operating efficiency of the con- 
verters is estimated at eighty-seven per 
cent, less one per cent for the current 
used by the cooling apparatus, while the 


919 


efficiency of the motor-generators was 82.4 
per cent. The table shows a saving of 
1,326,767 kilowatt-hours by the use of 
converters, this representing the premium 
paid for the use of the more reliable ap- 
paratus., in addition to which there is to 
be added the slightly larger investment 
necessary in the purchase of motor-gen- 
erators. Owing to the well-known diffi- 
culties incident to the operation of sixty- 
cvele converters in a large system where 
continuous service is placed above all 
other considerations, it is a question of 
individual opinion whether a company is 
justified in adopting either type of ap- 
paratus. 

In the alternating-current system the 
total losses, including transmission, step- 
down transformer, distributing circuit 
losses, and meter losses, aggregate 41.1 
per cent, equivalent to an efficiency of 
58.9. Eliminating the losses in transmis- 
sion lines, step-down transformers, regu- 
lators, boosters, ete.. the total losses in the 
distributing circuits, meters, etc.. aggre- 
gate 24.2 per cent, with a resulting effi- 
ciency of 75.8 per cent from the substa- 
tion to the customers’ meters. 

In the direct-current system the total 
losses, including those in transmission 
lines, motor-generators, tie lines, feeders 
and mains, meters, etc., aggregate twenty 
per cent, equivalent to a system efficiency 
of eighty per cent. Eliminating all losses 
in the direct-current system except those 
between the direct-current 
switchboard in the substations and the 
customers’ meters, a total loss of 7.54 per 
cent is shown, or an efficiency of 92.46 
per cent. 

Two forms of street lighting service are 
in use, each involving the operation of 
different types of apparatus. In one case 
motor-generators are used to convert al- 
to 6.6-ampere series 


which occur 


ternating current 
direct current, and in the other case con- 
stant-current transformers are used to ob- 
tain the 6.6-ampere series alternating 
current for similar service. 
The total in the 
direct-current system are 31.9 per cent, 
giving an efficiency of 68.1 per cent. For 
similar service from the alternating-cur- 
rent system, the total losses are 15.2 per 
cent, with a resulting operating efficiency 


losses 6.6-ampere 


of 84.8 per cent. 

The methods employed in preparing the 
data by means of which the losses in the 
system are determined may be understood 
by reference to Tables III, IV, V and VI. 
These tables present a summary of the 


year’s operation. Similar tables are pre- 
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pared monthly which,,deal with the 
shorter period of time. 

It should be understood that with the 
exception of such items in these tables as 
are preceded by an asterisk, all the data 
shown are the results of records taken 
wattmeters. In such 
items as are excepted, computations were 


from recording 
necessary, all of which were made from 
reliable data furnished by the manufac- 
turer of the apparatus in question, sup- 
plemented in many cases by tests made 
by the company’s representatives. 

The losses in the individual commercial 
distributing circuits were determined by 
the drop-of-potential method, a constant 
being obtained for each circuit by taking 
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the results of all such tests showed that 
the average meter error was 2.6 per cent 
slow. This factor has been used to ac- 
count in part for some of the unknown 
losses, the total thus accounted for being 
approximately 1.5 per cent of the total 
power generated. 

Table III shows, in the first part, a 
summary of the principal items without 
subdivision. The latter part of the table 
subdivides the total losses in the system 
into divisions which are treated individ- 
ually in the later tables. 

In Table IV the losses in station ap- 
paratus are subdivided and distributed 
among the various pieces of apparatus 
used in the operation of the stations. 














TABLE IV. 
LOSSES IN STATION APPARATUS FOR THE YEAR ENDING JUNE 30, 1906. 
Loss in 
Per Cent of Loss in 
Kilowatt- Total Power Per Cent of 
Hours. Generated. Input. 
930-volt. motor-CenerAtoOrs: ...6.6icieesews ee 5,527,416 7.42 LU6 
500-volt motor-generatorS .............0.0- 373,059 0.50 33.6 
Series arc motor-generators............se0. 2,403,471 3.22 25.5 
StepalOwn trANBlOrMiers ....-6:6os06.5 051000000 1,010,848 1.36 3.23 
*Constant-current transformers ............ 118,548 0.16 5.40 
SPolential TEPGINDOTS «isis ec sees ass teens 65,353 0.09 3.53 
REE RENBINS Aor CA routs Goria ols Shere ater eveis ers le sete 807,067 1.09 43.2 
RR RASENS sci es uistsavercts vase nie late stats ares eRe 211,264 0.28 63.0 
PRM MNN ois Ci. te eos Lice ne cin osteo es eee 67,725 0.09 
Water rheostats for Testing... «6.0. s00cc00% 1,366 
DIODE iis oa ei x ewe ee iwin widens Sin stoy anise eats 10,586,117 14.21 
TABLE V. 
© LOSSES IN INTER-STATION TRANSMISSION LINES FOR THE YEAR ENDING JUNE 30, 1906. 
Per Cent of 
Loss in Total 
Per Cent of Loss in Generated 
Kilowatt Total Power Per Cent of Power 
Hours. Generated. Input. Transmitted. 
Three-phase 2,300-volt lines....... 1,556,981 2.09 8.41 24.8 
Three-phase 4,600-volt lines....... 98,813 0.132 1.52 Sk 
Three-phase 6,600-volt lines....... 770,577 1.04 3.55 29.1 
230-volt direct-current tie-lines.... 494,282 0.66 18.30 3.6 
MANS Wc a Sete sce aren eke e oe 2,920,653 3:92 5.92 
TABLE VI. 
d LOSSES IN FEEDERS AND MAINS FOR YEAR ENDING JUNE 30, 1906. 
Loss in 
Per Cent of Loss in 
Kilowatt- Total Power Per Cent of 
Hours. Generated. Input. 
*2 300-volt commercial lines...............- 1,854,854 2.50 25.1 
230-volt direct-current feeders.............. 1,901,948 2.55 4.93 
*230-volt direct-current mains.............. 641,343 0.86 2.00 
*500-volt direct-current feeders............. 74,466 0.10 9.15 
‘Street Mehtine Circuits... ...c..6c soc sce 809,103 1.08 9.53 
*Meter potential 108808 ....6.665.06 0c scecew ee 482,132 0.65 
PRIA. os ce dines ones MGR aE MS Ce eee es eS CbnET 5,763,846 7.74 10.5 


a large number of pressure tests under all 
load. The losses in the 
direct-current mains were estimated in 
the manner. The losses in the 
street lighting circuits were calculated 
from the known length of the circuits, 
and these results further checked by volt- 
age readings at the station while the cir- 
cuits were in operation with a known 
number of lamps burning. 

Every year the company makes thou- 
sands of tests of the meters in use on the 
customers’ premises, For the year 1906 


conditions of 


same 


Table V indicates the losses in the inter- 
station transmission lines. 

Table VI shows similar data on feeders 
and mains. 

The preparation of these data involves 
the labor of one man for a period of ap- 
proximately one week each month. It is 


his duty to watch the operation of the 
system through the statistics furnished 
him by the operating and sales depart- 
ments, comparing them with data which 
have been prepared representing the pos- 
sible maximum conditions of efficiency of 
operation of every piece of apparatus and 
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reporting for investigation any divergence 
from the estimated average operating 
losses. Curves are prepared monthly 
which show the percentage of losses in the 
current handled by each motor-generator, 
storage battery, balancer, booster, exciter, 
step-down transformer, constant-current 
transformers, or any other station ap- 
paratus, thereby providing means for im- 
mediately detecting any unusual results, 
and furnishing an invaluable check on the 
operation. 

Aside from the value which these data 
may have from an operating point of view, 
it is of considerable interest in indicating 
the characteristics of each district as a 
revenue producer, thus making it possible 
to judge accurately of the advisability of 
making extensions for the different classes 
of service. 

If there should be undertaken at this 
time the construction of a generating and 
distributing system similar to the one 
under consideration, the installation 
would be made under conditions which 
would eliminate the disadvantages en- 
countered in reconstructing existing 
equipments, as in the present case. This 
would be particularly true in certain 
parts of the country. where the limita- 
tions placed by the local authorities on 
permissible operating conditions are less 
severe, and where the quality and the con- 
tinuity of the service are not of such para- 
mount importance—all conditions tend- 
ing to greater economy and reduction of 
operating losses than is possible in the 
present system. 

a 
Failures in November. 

Commercial failures in the United 
States during November, according to R. 
G. Dun & Co., were 1.180 in number and 
$17,637,011 in amount of defaulted in- 
debtedness. This is a decrease of about 
$10,000,000 in liabilities as compared 
with the failures in October, and slightly 
smaller than the figures for September, 
indicating that the situation is improv- 
ing, although losses show a heavy increase 
as compared with the 885 failures in No- 
vember, 1906, when liabilities amounted 
to $11,980,782. 

Manufacturing failures were 305 in 
number and $10,927.598 in amount, com- 
pared with 212 defaults in the same 
month last year, when the amount in- 
volved was only $3,291,192. Trading 
failures were 840 in number and $5,640,- 
065 in amount, against 647 failures last 
year, with liabilities of $4,390,415. There 
were thirty-five other commercial failures, 
including brokerage, real estate, insur- 
ance and similar concerns, with a de- 
faulted indebtedness of $1,069,348, 
against twenty-six similar failures last 
vear, when the amount involved was 
$4,299,175. These returns indicate that 





the only noticeable increase of liabilities 
over the figures for the same month last 
year occurred in the manufacturing class, 
though numerous small firms were farced 
ta suspend among traders, 
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The International Electro- 

technical Commission. 

The preliminary meeting of the Inter- 
national Electrotechnical Commission was 
held in London, England, in June, 1906, 
at which delegates from some fourteen 
countries were present. The Right Hon- 
orable Lord Kelvin was elected the first 
president, and Colonel R. E. Crompton 
honorary secretary. <A set of proposed 
rules relating to the general organization 
of the commission was drawn up and 
adopted subject to ratification by the au- 
thorities who had appointed the delegates. 
These rules have been practically ac- 
cepted by all countries, and there is, there- 
fore, little doubt of their being finally 
adopted at the first meeting of the coun- 
cil, which, we understand, is likely to be 
held next summer. Broadly speaking, the 
rules are based upon all countries being 
on an equal footing with equal taxation 
and equal voting power; they also provide 
for the manner in which the recommenda- 
tions are to be arrived at, and place the 
affairs of the commission and the method 
of carrying out its objects in the hands 
of a representative council, consisting of 
the president of the commission, the 
presidents of the local committees, who 
are vice-presidents of the commission ez- 
officio, one delegate from each of the local 
committees, and the honorary secretary. 
‘lhe general objects of the commission are 
set forth in the following resolution 
adopted by the chamber of government 
delegates at the Electrical Congress held 
at St. Louis in September, 1904: “That 
steps should be taken to secure the co- 
operation of the technical societies of the 
world by the appointment of a representa- 
tive commission to consider the question 
of standardization of the nomenclature 
and ratings of electrical apparatus and 
machinery.” 

It is understood that local committees 
have been appointed in Austria, Belgium, 
Denmark, England, France, Germany, 
llungary, Mexico, Sweden and the United 
States; and that the question of appoint- 
ing a local committee is also being con- 
sidered in Australia, Canada, Japan, New 
Zealand, Russia, South Africa and Swit- 
zerland. 

The selection of the national committee 
for the United States was delegated to 
the American Institute of Electrical En- 
gineers, and appointments have now been 
made as follows: 

Elihu Thomson, Lynn, Mass., presi- 
dent. 

Charles F. Scott, Pittsburg, Pa,, first 
Vice-president, . 


‘ concerned. 
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Samuel Sheldon, Brooklyn, N. Y., 
second vice-president. 

Bion J. Arnold, Chicago, Ill.; Arthur 
W. Berresford, Milwaukee, Wis.; John J. 
Carty, New York city; W. C. L. Eglin, 
Philadelphia, Pa.; Carl Hering, Philadel- 
phia, Pa.; John W. Howell, Harrison, 
N. J.; Dugald C. Jackson. Boston, Mass. ; 
Francis W. Jones, New York city; Ar- 
thur E. Kennelly, Cambridge, Mass. ; 
Benjamin G. Lamme, Pittsburg, Pa.; W. 
A. Layman, St. Louis, Mo.; John W. 
Lieb, Jr., New York city; Clayton H. 
Sharp, New York city; Charles P. Stein- 
metz, Schenectady. N. Y.; Lewis B. Still- 
well, New York city; Henry G. Stott, 
New York city; Samuel W. Stratton, 
Washington, D. C. 

From the commencement the Institu- 
tion of Electrical Engineers (Great 
Britain) has taken a very prominent part 
in the matter, and not only has it de- 
frayed the preliminary expenses, but has 
generously granted a substantial loan to 
the commission in order that no financial 
difficulties should hamper the work of or- 
ganization during the first year, which 
action has been much appreciated by all 
The success with which the 
movement is meeting on all sides will not, 
however, necessitate any great inroads 
being made into the funds placed at the 
disposal of the honorary secretary by the 
council of the institution. 

At the end of last vear the British 
local committee appointed a sub-commit- 
tee on nomenclature, under the chairman- 
ship of A. P. Trotter, the electrical 
adviser to the board of trade. This sub- 
committee is now engaged in drawing up 
a list of terms, with their explanations, in 
general use in the electrical industry, and 
the council of the commission. we under- 
stand, will most probably publish a glos- 
sary of electrotechnical terms in French 
and English, the languages in which it 
has been decided all reports of the com- 
mission are to be published. Under 
nomenclature is to be included the ques- 
tion of symbols, which will be taken up at 
a future date. When the local committees 
in the different countries have settled 
down to work, the British local commit- 
tee, we understand, will appoint a sub- 
committee on electrical machinery and 
apparatus to consider in particular what 
matters can be brought to the notice of 
the commission, with a view to possible 
international agreement. The British 
local committee is working in conjunction 
with the local committee of those coun- 
tries taking part in the labors of the 
commission, and the secretaries of the 
local committees are kept au courant 
through the medium of the central office 
now established in London at 28 Victoria 
street, Westminster, the secretarial work 
being in charge of C. le Maistre, the act- 
ing secretary to the commission, to whom 
all inquiries should be addressed, 
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Westinghouse Electric and 
Manufacturing Company. 


The receivers of the Westinghouse 
Electric and Manufacturing Company 
have issued a general balance sheet as of 
October 23, which shows a profit and loss 
surplus of $11,610,756. Pains have been 
taken to figure the assets on as conserva- 
tive a basis as possible. The balance sheet 
is as follows: 

ASSETS. 
Property and plant ............. $12,342,223 


CIGNON RIO ooo Se rrdicc a wien 2,721,839 
Accounts receivable ............. 9,210,671 
Notes receivable ..........cceses 3,534,698 
Interest accrued, not due........ 195,307 
WH Gi ai SOON oo Sconce dacees 17,799,465 
PARVORGMIONININ s ip.0 4 cca a wccna ewe ws 29,490,614 
CNGH GEMOEN ook. cd she ccscewcuases 7,523,106 


Meeee reer eC ree $82,817,923 


LIABILITIES. 


Proferred ato 6..<5 cncncccccceme $3,998,700 
Assenting st0el .... 6. ccc ccccces 23,937,195 
Non-assenting stock ............. 600 
PURRICLQ CONN oo oro sd0e:d oe cacwete awe 20,469,000 
Collateral WOlOW <. oo scc cs ccaadcas 8,702,702 
Current Hapiitles ... ..0.6.5s5 ses cec 13,462,609 
Interest accrued, not due........ 410,528 
Current accounts, special........ 13,875 
WRCRGENOR axe cseesecteescweedanss 211,956 
Profit and loss—surplus.......... 11,610,756 

Total Habilities ......6...60: $82,817,923 


The receivers’ statement shows conclu- 
sively that had it not been for the recent 
financial stringency, which made it im- 
possible for many corporations to obtain 
funds for legitimate business purposes, a 
receiver would not have been necessary. 
Now that a rapid readjustment of money 
conditions is under way, and confidence 
is being gradually restored, the discharge 
of the receivers and the restoration of the 
property to the shareholders in the near 
future would not be surprising. 

The balance sheet issued by the re- 
ceivers would seem to indicate that the 
earning power and substantial quick and 
working assets of the company would not 
permit the continuation of a receivership 
for any great length of time. The com- 
pany has an ample working capital to 
carry on its business, and its earnings 
would enable the discharge of its obliga- 
tions in a comparatively short time. 

The new plan for the extension of the 
company’s debt now under consideration, 
its supporters say, is the logical solution 
of the problem. Its execution would re- 
sult in the immediate restoration of the 
company to shareholders, would terminate 
the heavy expenses that would accrue 
through receivership, and by the release of 
certain important assets enable the man- 
agement to conduct the business along 
more profitable lines than would be pos- 
sible under the receivership, 








922 


Vol. 51—No. 23 








%. 
<f 


— 
SS 
7 


; 


WR 


cues 














REVIEWS OF CURRENT ENGINEERING 
AND SCIENTIFIC LITERATURE 


vd 


Ne 


rs 


a 
S 




















The Origin of Radium. 

The report given out by Dr. B. B. 
Boltwood a short time ago that he had 
succeeded in separating an unrecognized 
radio-active material, which apparently 
produced radium, has led several other in- 
vestigators to throw additional light on 
this subject. In this communication Otto 
Hahn describes in some detail a research 
which he has conducted with a radio- 
active material obtained from thorium, 
to which he has given the name “meso- 
thorium.” 
vestigation, with the fact that the old 
preparations of thorium contained rela- 


He was struck, during this in- 


tively large quantities of radium and this 
appeared all the more noteworthy since 
monazite sand, from which the thorium 
is prepared, contains only a very small 
quantity of uranium, and the radium cor- 
responding to this small amount must 
consequently have been separated from 
the thorium during the complicated 
process used in extracting the latter. For 
this reason he began a systematic inves- 
tigation of the quantity of radium in 
thorium salts of different 
ages. A weighed quantity of the pure 


Q 


samples of 


nitrate was dissolved in pure water and 
After 
a sufficient interval the radium emanation 


the solution boiled and sealed up. 


was collected by boiling the solution and 
shortly afterwards, after allowing the 
thorium emanation to decay, transferred 
to an electroscope and measured. Sampies 
of thorium nitrite of different but ac- 
curately known ages were available for 
these tests, and it was found as a result 
that the older the sample the larger was 
the quantity of radium contained in it. 
In a new sample the quantity of radium 
was very small. It was not to be sup- 
posed that an _ insufficient 
purity was the cause of the larger amount 


degree of 


of radium in the old sample, nor was it 
probable that the thorium itself slowly 
decomposed into radium. The author, 
therefore, considered that in the prepara- 
tion of thorium an active substance is sep- 
arated from the latter, which in turn 
decomposes into radium. 
ably the direct parent 


This is prob- 
substance of 
radium, for which search has recently 
heen made. ‘To test this supposition an 
attempt was made to show the increase 
in the amount of radium in a solution of 


thorium, and 100 grammes of freshly pre- 
pared thorium nitrate was examined, the 
quantity of radium being ascertained. 
This was repeated at dates. 
Another sample of forty grammes of the 
salt was also examined in the same way, 
and later a third sample of fifty grammes 
was prepared and watched. From these 
tests it was found that the period of de- 
eay for radium lies between two thou- 
sand and three thousand years. Altera- 
tions in the proportions of uranium and 


various 


would naturally 


thorium cause corre- 
sponding deviations in the value of this 
constant, so that the values given only 
indicate approximately the order of mag- 
nitude of the period of decay.—Ab- 
slracted from Nature (London), Novem- 
ber 14. 
4 
Electrogalvanizing. 

In this article on “Old and New Meth- 
ods of Galvanizing,” Alfred Sang de- 
scribes the various galvanizing processes 
which are now being used. These in- 
clude the hot galvanizing process in 
which the metal sheet, after being cleaned, 
or “pickled” by an acid solution, is 
dipped into the molten zine, and the 
“sherardizing” process, in which the ar- 
ticles are placed in zine dust and heated 
to a temperature somewhat below the 
melting point of zinc, which method 
causes an alloying to take place over the 
surface of the articles. The so-called 
“cold process,” that which is carried out 
electrolytically, was also described some- 
what briefly. This process has not varied 
much since its revival a few years ago. 
New, patented apparatus is being brought 
out constantly, the value of which is 
usually much over-rated. The business 
in its present state offers little to en- 
courage monopoly, because the basic prin- 
ciples of the process are as much public 
property as those of hot galvanizing. 
Solutions are innumerable and many of 
them are of practical value, but the suc- 
cess of the process depends almost en- 
tirely upon the man who is in charge of 
it. The zine anodes which are used must 
be clean and of good quality, and for this 
reason, and also because of the special 
shapes in which they are cast, they cost 
more than spelter. The residues of the 
process are a grayish powder which falls 





to the bottom of the vat, running high in 
zine, and the tattered remnants of the 
anodes themselves, and also the zine car- 
ried in the solution when the latter 

run out periodically as it becomes gen- 
erally disorganized and unsuitable for 
plating. The articles to be electroplate.! 
must be very carefully cleaned. Thi 
stage of the process costs more than th: 
corresponding stage in any of the othe 
processes. There is no bridging of bai 
spots in this method and the perfectio: 
of the coating is a proof that the article: 
were clean before being coated. In the 
case of hot galvanized work, dirty spots 
may be bridged over. Although, theorei 
ically, nothing is simpler than electro 
galvanizing, in practice, nothing is more 
uncertain. There are very few good job 
galvanizers. There are more factors t: 
be taken into account in this than in an\ 
of the other processes, and the margin be- 
tween success and failure is narrow. The 
composition of the bath and its conduct 
ivity must be watched closely; the tem- 
perature must be regulated nicely; an‘ 
also the voltage and the current density : 
and the quality, shape and position of 
the anodes must be watched closely. .\ 
weak solution gives off hydrogen in ex- 
cess and produces a spongy deposit, espe- 
cially if the current density be low; ani 
such a deposit is worthless. The con- 
ductivity may be regulated by adding 
acid, or other chemicals according to the 
different solutions in use. It is most im 
portant to arrange the anodes about the 
cathode so as to produce a uniform coat 
ing. The thickness of deposit will vary 
inversely as the square of the distance to 
the nearest point of the anode. Some 
shapes can not be electroplated except in 
a revolving barrel. An electrogalvanize:| 
surface is attractive in appearance, al- 
though it is less bright than a hot-gal 
vanized surface. Under the microscoy 
it shows pores, due to specks of impuri- 
ties which prevented the depositing 0! 
the zinc. The contact between zine an! 
iron is perfect, and for this reason, aboy: 
a certain critical limit, an  electrolyti: 
coating is more efficient than a hot coat 
ing. One great advantage of the process 
is that there is no caking of the metal. 
so that threads of bolts, after galvanizing. 
are clean. The work takes a good polish. 
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but is not permanent, because the zinc- 
iron couple is extremely active, owing to 
ihe purity of the zine, the excellent con- 
iact and the free access of atmospheric 
vents through the unavoidable pores. 
‘he process is still in the course of de- 
lopment and stands as good a chance 
. any other of becoming the best in the 
ng run—Abstracted from Proceedings 
the Engineers’ Society of Western 

i’cnnsylvania (Pittsburg), November. 

< 
A Surface-Contact Railway for 
Benares, India. 

A charter was granted recently to a 
mipany to construct and operate an 
ctric railway in the historic city of 
ienares, India, which is on the Ganges 
id is visited yearly by many pilgrims. 
lor sentimental reasons the use of an 
verhead system was forbidden, and the 
ompany has decided to install a surface- 
contact system of new design. ‘The sys- 
to be installed will give a line run- 


( 


ug parallel with the river, and a sec- 
ond line at right angles to this and run- 
‘ing through the centre of the city, with 

branch joining these two routes and 
iorming a delta in the heart of the city. 
Qne of the sides of this delta is extended 
io the river front. The system adopted 
will be direct current at 550 volts. Twenty- 
our motor-cars and eight trolleys will 

installed, and a seven-minute service 
will be maintained over the nine and one- 
half miles of road. The system, which is 
known as the “Robrow,” is one of the 
A feeder is run par- 
allel to the track in a shallow trench out- 
de of the track. On a double-track 


atest proposed. 


ute the feeder would be placed between 
two tracks. The track on the far 

le from the feeder is of the usual 
ooved-girder type, while that next to 
consists of two deep T-head rails 
wed side by side, but separated so as 
leave a slot between them. Within this 
lot. travels a rod carried on the ear, 
uich closes mechanically switches en- 
‘osed in boxes placed beneath the track, 
‘us making connection to the contact 
iud placed centrally between the rails. 
"his street box is of cast iron and bolted 
lirectly to the bottom of the rails. It 
reached by a handhole ten by twelve 
inches, and is connected directly by an 
cpening to a drain run below the feeder. 
\ tap is taken from the feeder leads in 
through the street box to the switch 


placed within the latter, and a second tap - 


runs out through the box to the contact 
stud. The contact stud is of steel set 
within a reconstructed granite block by 
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means of bitumen. It projects only half 
an inch above the level of the pavement 
and is three inches wide and five inches 
long, with a beveled oval top. These 
studs are placed from fourteen to twenty- 
four feet apart, according to the length 
of the type of car selected. The contact 
switch is a double-break switch rotated 
by a bell crank projecting through the 
street box, with the arm standing vertic- 
ally in the rail slot. As the car passes 
it presses the crank down through ninety 
degrees, closing the switch and making 
contact. After the depressing rod has 
passed, a spring returns the switch to its 
original position. The closing and open- 
ing of this switch are done before and 
after the collecting skate leaves the con- 
tact stud, so that there is no arcing at 
the switch. A laboratory test of the lat- 
ter showed that it withstood successfully 
two and a half million operations without 
being disabled. This represents thirty- 
seven years of service with a five-minute 
schedule for fifteen hours a day. The 
depressing rod is carried on the side of 
the car and can be easily removed when 
necessary. It is jointed, enabling the car 
to take the necessary curves. The skate 
is of the usual form, and ordinarily there 
is no provision for cutting out the contact 
stud should the street switch fail. This, 
however, can be done, when desired, by 
adding a short-circuiting contact to each 
end of the skate and placing fuses to the 
contact lead.—A bstracted from the Tram- 
way and Railway World (London), 
November 7%. 
e 
Tests of Tungsten Lamps. 

The results of a.number of recent tests 
on new types of metallic-filament lamps 
are given here; some of these have been 
published previously. Two makes of 
lamp were tested; one known as_ the 
“Z” or “zirconium-wolfram” lamp, and 
the other as the “Osmin.” Both fila- 
ments, however, are made of tungsten. 
The “Z” lamp resembles somewhat the 
well-known type of tantalum lamp, the 
filament being supported in V-loops from 
small rods attached to a glass stem. The 
lower ends of these loops are held down 
by light springs. The lamps are made in 
sizes from thirteen to 160 candles. Up 
to twenty-four candles, the voltage is low, 
being only thirty-seven to forty, so that 
the lamps must be burned in groups of 
three in series on a 110-volt circuit. ‘The 
thirty-candle-power lamps operate at 
fifty-five to sixty volts, and the smallest 
lamp made for 110 volts is forty candles. 
To the rod supporting the filament is at- 
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tached a capsule containing a chemical 
substance which has the property of ab- 
sorbing the vapors given off the filament 
during operation, and in this way increas- 
ing the useful life of the lamp. Two of 
these lamps were tested by Hollefreund 
& Company, of Berlin. ‘The first was 
rated at thirty-four Hefner units—that 
is thirty English candles. At the start it 
took 0.84 ampere, corresponding to 1.09 
watts per candle. ‘The intensity of the 
lamp increased up to 240 hours, when it 
was thirty-one and one-half candles, tak- 
ing 0.99 watt per candle. From here on 
the candle-power decreased gradually, 
being twenty-six and one-half at 960 
hours and twenty-two at 1,268 hours, 
when the filament broke. At the end of 
960 ours it was taking 1.18 watts per 
candle, and when it broke, 1.41. _ A sec- 
ond lamp, rated at fifty-five Hefner units, 
or forty-eight and one-half English 
candles, took at the start 0.55 ampere, 
corresponding to 1.25 watts per candle. 
The intensity of this lamp increased dur- 
ing the first hours of burning, being fifty- 
six at seventy-two hours, at which point 
the lamp took 1.1 watts per candle. The 
candle-power decreased after this, and 
the lamp broke at 1,030 hours, when the 
intensity was forty candles and the con- 
sumption of energy 1.48 watts per candle. 
In both of these lamps the current re- 
mained practically constant throughout 
the entire life. The Osmin lamp is one of 
the well-known form, the filament being 
constructed with four loops suspended 
from rods attached to a glass stem and 
supported near the bottom of the loops. 
Both this and the “Z” 
said to be suitable for burning in any 
position. <A test of the Osmin lamp has 
been made recently by the lamp-testing 
department of Vienna. One of 
lamps, rated at thirty-one Hefner units— 
that is to say, twenty-eight candle-power 
—was operated at fifty-five volts, taking 
0.62 ampere, or 1.25 watts per candle. 


type of lamp are 


these 


The intensity decreased gradually from 
the start, being 25.75 at the end of 500 
hours, at which point the energy con- 
sumption was 1.32 watts per candle. At 
the end of 1,000 hours the candle-power 
had fallen only to 25.25 and the con- 
sumption of energy had risen only to 1.34 
watts per candle. This lamp was burned 
for 2,239 hours, the candle-power at the 
end of that time being 23.5 and the 
energy consumption 1.46 watts per 
candle. A number of lamps intended for 


110-volt circuits were tested also, but the 
results are not made public.—T'ranslated 
and abstracted from La Revue Electrique 
(Paris), November 15. 
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Triumph Induction Motors. 

The Triumph Electric Company, Cin- 
cinnati, Ohio, has placed on the market 
a new line of induction motors. Special 





Fig. 1.—TweEntTy-Five-HorseE-PowER, THREE-PHASE TRIUMPH 


InpucTION Motor. 


attention has been given to the correct 
proportioning of all parts, and the care- 
ful selection of high-grade material as- 
sures a machine which will give a maxi- 
mum output for a minimum weight of 
Fig. 1 shows the twenty-five- 
motor. 


material. 
horse-power, 
Fig. 2 indicates the construction 
of the stator, and Fig. 3 the con- 
struction of the rotor. 

In the stator ample provision 
has been made for the free cir- 
culation of air around the core 
and windings, resulting in good 
ventilation and low temperature. 
The stator core is built up of 
discs of special non-aging steel, 
thoroughly japanned. The coils 
are form-wound, insulated and 
treated with special varnish, after 
which they are inserted in the 
slots and held firmly in position 
by wooden wedges. In addition 
to the coil insulation the slots 
are lined with insulating ma- 
terial. Cast-iron bearing brackets 
are centred in and bolted to the stator 
frame. These are machined in jigs, insur- 
ing alignment when mounted on the stator 
frames. The brackets contain large oil 
wells, holding an ample supply of lubri- 
cant. 


three-phase 





The rotor is of the iron-clad laminated- 
core type. The laminations are mounted 
on a steel shaft and firmly held together 
by end plates. The windings are of 


heavy, solid copper conductor riveted and 
soldered at each end into short-circuiting 
rings, forming the well-known squirrel- 
cage design. 

The bearings are made of anti-friction 
metal, reamed to size, and are inter- 


js “LCC 


Fic. 2.—StTator oF Triumpu INpucTiIon Moror. 


changeable. The bearings are of the ring- 
oiling type, providing a flood of lubricant 
over the entire bearing surface. 

These machines are supplied with a 
cast-iron sliding base with an adjusting 


screw. The design of the base is such 





that the same motor can be placed on the 
floor, wall or ceiling. 

These motors regulate closely the drop 
in speed between no load and full load, 


Fic. 3.—Roror oF TriumpH Inpucrion Moror. 


being under six per cent in the smallest 
sizes, and lower as the size increases. 

The motors, when running continu- 
ously under full load, will not rise in 
temperature more than forty degrees cen- 
tigrade above the surrounding atmosphere, 
and will carry an overload of twenty-five 
per cent for two hours without increas- 
ing the temperature to exceed fifteen de- 
grees centigrade above that at full load. 
The standard machines are built for 110, 
220, 440 and 550 volts, for sixty and 
twenty-five cycles, and for two and three- 
phase circuits. For variable-speed work 
and for extremely heavy starting duty 
these motors may be equipped with slip- 
ring attachments. 

Motors of five horse-power and smaller 
may be thrown on the line and started in 
operation without the use of any auxl- 
iary starting device. Above five horse- 
power the use of a starting box is advis- 
able. 


a> 
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“Victor” Combination 
Meters. 

A new type of electrical measuring in- 
strument has recently been placed on the 
market by the H. W. Johns-Manville 
Company, 100 William street, New York 
city, this instrument indicating volts, 
amperes, watts and horse-power on 4 
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single dial. It consists of two independ- 
ent D’Arsonval movements electrically 
damped and so situated with respect to 
each other and the scale as to measure 
directly on the centre chart watts and 
horse-power at the intersection of the volt 
and ampere-indicator needles, at the same 
time indicating pressure and current. The 
“Victor” combination meter has been es- 
necially designed for the purpose of econ- 
omizing switchboard and bench space, 
ind at the same time producing an accu- 
rate instrument that would replace three 
wdinary-type instruments. The con- 
struction is simplified, and the instrument 
is rigidly built of interchangeable parts, 
in order to facilitate rapid and inexpen- 
ive repair in case of burnouts or other 
.ccidental damage. 

The meter is made in portable types for 
laboratory and field work, and its many 
uses will suggest themselves to the prac- 
tical engineer. It is lighter than two 
single-unit meters, can be readily carried 





THE Type H-1 Victok COMBINATION METER. 


in one hand, is self-contained, and, if de- 
sired, can be equipped with one to five 
self-contained shunts varying in capacity 
‘rom 0.5 to 300 amperes, and one to three 
ranges on the voltmeter up to and includ- 
ing 750 volts. 

For special purposes the voltmeter may 

» constructed with a high ohmage per 
volt. It is especially adapted to photo- 
ietrie work, as the operator can obtain all 
three desired readings from a single dial. 
The instrument is guaranteed for an accu- 
racy of one-half of one per cent, and can 
read to an accuracy of less than one- 
tenth of one per cent of full scale capac- 






ity. 

The switchboard type is made for use 
in manufacturing and engineering plants. 
It requires the space of a single instru- 
ment, while giving the results of four. 
The movements are mounted in a neat 
dustproof iron case, which also serves to 
protect the instrument from undue in- 
fluences of powerful external fields. The 
meters have no readable friction errors, 
and are aperiodic, accurate, permanent 
and durable. 
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New Direct-Current Motors 

and Generators. 

The Arthur Jones Company, Old Col- 
ony Building, Chicago, Ill., has placed 
on the market a line of direct-current 
motors and generators, the design having 
been worked out by able engineers, and 
the construction being the result of care- 
ful planning and shop practice. 

The Jones motors are built in both bi- 
polar and multipolar types. The bipolar 
motors are designed to meet conditions 
calling for low-priced motors of small 
horse-power, where the service is not 
severe and operation without much atten- 
tion is required. The field frames are 
spherical, the poles and frame being cast 
in one piece of a fine grade of selected 
metal. The field coils are form-wound, 
and are carefully insulated and taped to 
protect them injury. 
The armatures are of the iron-clad type, 
built up of soft-steel sheets securely 
clamped to the shaft. The machine- 
wound armature coils are heavily insu- 
lated from both core and shaft. The shaft 
is of turned and polished steel, with self- 
aligning and adjustable bearings made 
from a high grade of gun metal. 

The brushes are of the cartridge type, 
of large cross-section, and are self-feeding. 
Fig. 1 shows the bipolar motor. 

The multipolar motors are designed to 
meet the severest requirements of power 


from mechanical 





Fia. 1. 


JONES BiPoLAR Moror. 


service, whether for direct machine drive 
or for driving by means of gears or belts. 
These motors may be either shunt, series 
or compound-wound, for 110, 220 or 500 
volts. They are built for mounting on 
the floor, ceiling or wall, and for direct 
connection to the driven apparatus. The 
multipolar motors range in capacity from 
one-quarter horse-power to thirty horse- 
power. 

The standard open-type machine is 
shown in Fig. 2. This may be converted 
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into semi-enclosed or fully enclosed by 
means of enclosing covers. 

The spherical yoke is machined on the 
inside to form a seat for the wrought- 
iron poles, which are securely bolted to 
the yoke after being machined carefully 


Fie. 2.—JoneEs MuvttrreoLaR Motor, ONE- 
QUARTER TO Tuirty HorsE-PoweEr. 


and fitted. The bonnets for carrying the 
bearings have two heavy horizontal arms, 
so designed that they do not interfere 
with easy access to the brushes and com- 
mutator. 

The armatures used with the multi- 
polar motors are of the slotted-drum type, 





Fic. 3.—JONEs Brusu RIGGING. 


with cores built up of carefully annealed 
soft-steel punchings. In the smaller sizes 
the discs are assembled on the shaft, being 
held in place by a key and compression 
plates at each end of the core. In the 
larger sizes the cores are provided with 
ventilating ducts parallel with the shaft, 
which connect with other ducts at right 
angles to the shaft, setting up a rapid 
flow of air through the core, and around 
the coils. In the larger sizes, also, the 
laminations are assembled on a cast-iron 





926 


spider which is pressed on the shaft and 
securely locked and keyed. ‘The armature 
coils are machine-wound on forms. The 
coils are wound from a single length of 
wire, without joints in the coil, and the 
insulation is unimpaired in mounting. 
The leads to the commutator are fully 
supported and bound down before being 
soldered. Band wires are used to retain 
the coils in the slots. 

The commutator is of heavy construc- 
tion and is easily removable from the 
shaft in case of necessity. The segments 
are drawn from high-grade lake copper of 
uniform density. The segments are in- 
sulated from each other and from the 
spool by the best quality of mica, which is 
selected to wear down evenly with the 
copper. 

The brush-holder gives a wide range of 
brush wear with a single setting. The 
brush is carried in a box, through which 
it is fed by a tension arm with spring 
adjustment. The holder is securely 
clamped to the stud, and current carried 
from the stud to the brush by means of 
a flexible cable. The brush rigging is 
shown in Fig. 3. 


a> 
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A New “Ediswan” Circuit- 
Breaker. 

The Edison & Swan Company, 36-37 
(Jueen street, Cheapside, London, E. C., 
ngland, has placed on the market a new 
form of circuit-breaker conforming to the 
recent Home Office regulations. 

The arrangement is compact and simple 
and consists of a substantial, springy, self- 
cleaning brush contact fitted with carbon- 
break blocks, which are well above the 
inain contacts and can be removed as occa- 
sion requires. ‘The working parts are car- 
ried on stout castings and have loose 
handles, independent of the movement of 
the switching arm, so that the breaker can 
not be held in position against a short or 
excessive overload. The switch is held 
in position by a knuckle lever against a 
dead centre, which is operated through 
suitable latch gear by the tripping coil. 
The switch makes a clean, sharp break, 
aided by a powerful spring; but, owing to 
its being locked in position, it can not 
be affected even by excessive vibration. 
The overload coil is attached to the side 
of the switch base, and the gravity con- 
trolled plunger knocks up a lever operat- 
ing on the trip latch in the mechanism. 
It is also possible to operate this by means 
of a button provided above the main coil. 
The breaker is made for all voltages up 
to 500, and for capacities up to 800 am- 
peres. 
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A New Wire Joint. 

Frank B. Cook, who is well known in 
the telephone and electrical field, an- 
nounces that he has succeeded in perfect- 
ing a “wire joint” for splicing both iron 
and copper wires which is mechanically 
and electrically perfect. The construc- 
tion of the sleeve or joint is, in itself, 
a simple device to look at, but its success 
is due to its peculiar design and care in 
its manufacture. 

Referring to Fig. 1, it will be noted 
that one side is flat and the other is 





Fic. 1.—THe New Cook WIRE JOIN’. 


formed to fit the wires. In twisting, the 
flat side is drawn up into the recess be- 
tween the wires and meets the upper or 
formed side, stretching the metal around 
the wires so tight as to completely close 
up any space and make a cold weld be- 
tween the metal in the joint and the wire. 
It is only necessary to use the ordinary 
splicing tools and the mere act of twist- 
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reproduction of a photograph which has 
not been retouched. The upper porticn 
of each sleeve or joint was filed away to 
show the interior of the joint. This illus- 
tration also shows that the Cook sleeves 
may be used as a combination joint with 
perfect success, which feature is of con- 
siderable value, as it means less varie!y 
of sizes in stock for the consumer. 

It is stated that the joint is stronger 
than the wire, and will stand several 
twists in addition to the three and one- 
half twists used in common practice with- 
out fracturing. 

Mr. Cook also announces that the 
Western Union Telegraph Company has 
adopted his joint after exhaustive tests, 
and that many new orders have been se- 
cured from all parts of the world. 


a> 
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Traffic Results of the Simplon 
Tunnel. 

Vice-Consul Ernest Santi reports tic 

following from the Milan post regarding 





the first year’s earnings of the Simplon 
tunnel : 

“The first year’s (1906-7) operation of 
the Simplon tunnel did not meet expec- 
tations. During the year only 27,400 
tons of goods entered and 29,400 tons le!' 
Italy over this line, while 430,000 pas- 


Porrin. | 








Fria. 2.—Cook WtreE JOINT (IN THE MIDDLE) COMPARED WITH OTHER JOINTS 


(ABOVE AND BELOW.) 


ing the joint makes a connection that is 
air and moisture-proof—the ideal elec- 
trical splice. 

Having the faults of earlier methods 
of splicing in mind, Mr. Cook so con- 
structed his sleeve as to retain the strength 
and other desirable features of the twisted 
and soldered splice and produce a sleeve 
which has maximum strength and effi- 
ciency combined with minimum labor in 
application. A comparison of the effi- 
ciency of this joint as compared with 
other types is best shown by referring 
to Fig. 2 in which the middle is a Cook 
No. 10 joint with one No. 10 and one No. 
12 wire, and the upper and lower are 
other No. 10 joints made up under the 
same conditions. This illustration is a 


sengers were carried through the tunnel. 
The authorities expect that at least 100,- 
000 tons of goods will annually pass 
through the tunnel. The line earnei 
$5,170 per mile; the estimate was $6,000 
per mile. The company calculated that 
the line would have to produce $6,000 
in order that the second tunnel could be 
built, construction of which has been 
postponed.” 
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New York City Railway. 


Douglas Robinson and Adrian UH. 
Joline, receivers of the New York Cily 
Railway, have mortgaged the property for 
$389,685 to the General Electric Com- 
pany. The mortgage is due December 31 
next, with six per cent interest. It is 
to pay for new electrical equipment. 
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Marine Annunciators. 

The accompanying illustration shows a 
new type of electric marine annunciator 
recently designed by the Holtzer-Cabot 
Electric Company, Brookline, Mass., for 
registering calls from different parts of 
vessels, either as an alarm or for messen- 
ver service. Although this instrument is 
not claimed to be water-tight, yet the 
mechanism is so thoroughly protected 
that it will withstand the dampness and 
moisture on shipboard without in any 
way corroding the metal parts or affect- 
ing the operation. 

Standard gravity drops are used, but 
ihe coils are thoroughly treated with a 
moisture-proof compound and baked so 
as to prevent any short-circuiting caused 
by the disintegration of the insulation 
from dampness. Non-corrosive metals 
are used, so as to prevent all possibility 








HoLTzER-CABOT WEATHER-PROOF 
ANNUNCIATOR. 


of rust forming at the pivot points and 
interfering with the instantaneous opera- 
tion of the drop. The drops are reset by 
means of a checking rod, which passes 
through a rawhide gasket secured to the 
inside of the frame. 

The case is of heavy wood construction 
with round corners, and is usually 
linished to match its surroundings. It is 
made in two sections—the backboard and 
the cover. All the connections are 
hrought to the backboard, on which the 
drops are mounted, so that this portion 
of the annunciator may be installed and 
tested without closing the cover, and the 
perfect working of the instrument thus 
insured. The holes in the backboard, 
through which the wires pass, are filled 
with a moisture-proof compound, render- 
ing this part of the annunciator prac- 
tically water-tight. 

The cover ‘is hinged to the backboard 
and is fitted with a tubular rubber gas- 
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ket, so that when closed it makes a per- 
fect fit and prevents the ingress of all 
moisture. As a further precaution 
against dampness, paraffin is run around 
the edge of the glass where it meets the 
frame. None of the mechanism is 
mounted on the cover, so that the an- 
nunciator may be more readily installed, 
and also so that the operation may be 
fully inspected with the cover open if de- 
sired. This new feature is much ap- 
preciated by those using this class of in- 
strument. 

This type of annunciator may be fur- 
nished with or without a bell or buzzer 
for calling,.and the complete instrument 
is pleasing in appearance and accurate 
and serviceable in operation. 


a> 
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Wagner Electrical Instru- 

ments. 

The Wagner Electric Manufacturing 
Company, St. Louis, Mo., ten years ago 
designed and placed upon the market a 
line of high-grade alternating-current 
switchboard indicating instruments. This 
was in response to the urgent ‘request of 
several of the company’s largest central- 
station customers. At that time the pre- 
vailing construction of this type of in- 
strument was unsatisfactory, and alter- 
nating-current central stations were in 
many cases without reliable means of de- 
termining generator and circuit loads. 
The success of the instruments designed 
by the company resulted in a decision to 
add this line permanently to its list of 
manufactured products. This branch of 
the business has been extended, taking in 
additional forms for which there was 
need, until to-day the company is pre- 
pared to supply a most comprehensive 
line of switchboard and portable instru- 
ments. 

From the start the Wagner instru- 
ments have had _ distinctive features 
which commended them to users. As this 
branch of the business has developed, di- 
rect-current instruments have been added 





to the line, and the special features for 
which the Wagner instruments are so 
popular have been combined with the 
highest grade of workmanship and elec- 
trical construction. 

A new bulletin, No. 79, which the com- 
pany has recently issued, gives an idea 
of the extensive range of these instru- 
ments. This bulletin describes and_illus- 
trates direct-current voltmeters, amme- 
ters and wattmeters, and alternating- 
current voltmeters, compensated voltme- 
ters, ammeters, wattmeters, power-factor 
meters, polyphase ammeters and polyphase 
wattmeters. The bulletin also describes 
several forms of instrument transformers. 
of both series and potential types, for all 
voltages and currents. 
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Electrical Risks. 


Attention has been called recently in 
underwriting circles, says the New York 
Journal of Commerce, to the fact that in 
New York city and state current forms 
of policies attaching to electric light and 
power stations do not sufficiently guard 
the interest of companies with reference 
to the exclusion of loss from lightning. 
It is true that policies covering such risks 
usually contain a clause providing that 
dynamos, switches and electrical appa- 
ratus generally are not insured against 
damage caused by electrical currents, 
natural or artificial, but it is quite com- 
mon to attach to the same policies, in 
another part of the form, a standard 
lightning clause which on its face insures 
against damage by lightning all the 
property covered in the policy. 

While it may be claimed that the at- 
tachment of both these clauses indicates 
intention to insure only against lightning 
property other than electrical apparatus, 
still fear is expressed that this construc- 
tion will not prevail in the courts. In 
interpreting policies it is well known that 
a rule of the courts is to interpret all 
ambiguities against the company. Under 
policies such as above described, while 
it is true certain electrical apparatus is 
exempt from insurance against lightning, 
still it is also true there is a lightning 
clause, containing no exemptions what- 
ever. Therefore, it might be held that 
the clauses being contradictory, the one 
more favorable to the assured must be 
made effective. 

It is curious that this matter has not 
been provided against in New York city 
and state, for in Canada, New England, 
Pennsylvania and other parts of the 
country the point is covered by the forms 
commonly in use. These provide that 
the electrical apparatus is not covered by 
the lightning clause, and that the light- 
ning clause shall cover only the remainder 
of the property insured. It can hardly 
be supposed that any ruling of the At- 
torney-General or Insurance Department 
on the question of the phraseology of the 
New York standard lightning clause can 
necessarily affect the practice in this state, 
because while it might not be -practi- 
cable to change the form of the standard 
lightning clause, it certainly is practicable 
in a policy to say to what property the 
lightning clause shall attach, and some 
underwriters feel that the interests of 
the companies require early and uniform 
action in this city and state with respect 
to the matter. 
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DOMESTIC AND EXPORT. 

MEXICAN CITY TO HAVE ELECTRIC LIGHTS—Lic. Trinidad 
Herrera has signed a contract with the municipal authorities of 
Tulancingo, Mexico, whereby he binds himself to harness the Salto 
de la Granada wateriail and use its power developed for industrial 
purposes. In consideration of the concession, he will furnish arc 
lamps for the public lighting of the city. 


ANOTHER COLORADO POWER DEVELOPMENT—A. E. Wil- 
son, of Denver, Col., has secured a permit from the United States 
Government for the erection of a $1,000,000 power plant on the 
South Platte watershed, a short distance from Denver, and has 
also been given a right of way for his transmission lines. The 
plant will permit the generation of 20,000 horse-power. 


ELECTRICITY TO BE USED ON CANADIAN PACIFIC RAIL- 
WAY BRANCH—In order to recover the large volume of business 
in the boundary district in hauling coal, coke and ore tonnage, 
lost during recent years through competition, plans and specifica- 
tions for the electrification of the Columbia & Western Railway 
branch of the Canadian Pacific Railway have been prepared. The 
realization of the project, however, will probably be delayed on 
account of the recent suspension of mining and smelting operations. 
The motive power will be supplied by the West Kootenay Light 
and Power Company, whose plant and equipment at the main 
generating station at Bonnington Falls on the Kootenay river, the 
pole lines and substations at Rossland, Grand Forks, Phoenix and 
Greenwood and Boundary Falls, British Columbia, already repre- 
sent an investment of about $2,000,000. The West Kootenay com- 
pany at present supplies the electrical energy for operating the 
various smelting plants and the air drills and hoists in all the 
boundary mines. It is estimated that the operation of railway 
trains over the heavy grades between West Robson and Midway 
and over the various spurs running to the mining camps by elec- 
tricity will reduce rates nearly forty per cent. 


NEW PUBLICATIONS. 

UNITED STATES NAVAL MEDICAL BULLETIN—The United 
States Naval Medical Bulletin, for the information of the medical 
department of the service, has been published. This bulletin is 
limited to professional matters as observed by medical officers at 
stations and on board ships in every part of the world, and per- 
taining to the physical welfare of the personnel. This bulletin 
is issued quarterly. 


NAVY DEPARTMENT, UNITED STATES MARINE CORPS— 
The annual report of the brigadier-general commandant of the 
United States Marine Corps to the secretary of the navy for the 
fiscal year 1907 has been published. This report shows that there 
are 123 officers and 3,210 enlisted men on shore duty within the 
territory limits of the United States; ninety-nine officers and 2,567 
enlisted men on shore duty outside the territory limits of the 
United States; fifty-five officers and 2,224 enlisted men on board 
ships in commission. During the past year 119 good-conduct medals 
and seventy bars have been issued to enlisted men of the corps. 


NAVY DEPARTMENT, BUREAU OF MEDICINE AND 
SURGERY—The annual report of the surgeon-general of the 
United States Navy, chief of the Bureau of Medicine and Surgery, 
to the secretary of the navy for the fiscal year 1907 has been 
published. The statistical report of the health of the Navy and 
Marine Corps for the year 1906, as compared with the year 1905, 
shows an improvement in condition. The comparison of epidemic 
diseases for 1906 and 1905 shows that there were 1,076 cases of 
epidemic catarrh in 1906, and 926 in 1905; mumps, 634 cases in 
1906, and 242 cases in 1905; diphtheria, twenty cases in 1906, and 


143 in 1905; measles, 376 cases in 1906, and 121 cases in 1905; 
scarlet fever, nineteen cases in 1906 and fifty-two cases in 1905; 
rubella, ten cases in 1906, and twenty-five cases in 1905; cerebro- 
spinal meningitis, seventeen in 1906, and twenty-one in 1905. 


NAVY DEPARTMENT, BUREAU OF ORDNANCE—The annual 
report of the chief of the Bureau of Ordnance of the Navy to the 
secretary for the fiscal year 1907 has been published. Concerning 
electrical appliances in turrets, there has been much accomplished 
in the way of removing from turrets and from spaces traversed 
by powder charges all electrical apparatus which might, by emitting 
sparks, cause ignition of powder and consequent disaster. Such 
apparatus of this nature as must remain in turrets has been far 
removed from the location of powder charges and effectively covered, 
so as to be flame-proof. With a view to further insuring im- 
munity from accident due to such cause, the bureau has adopted 
for the New Hampshire and later battleships a type of control 
for the electric ammunition hoists that will do away with the 
large and heavy controllers heretofore used and substitute a small, 
compact controller carrying a small current. For the controlling 
of gun-lifting motors in turrets, a mechanical device has been 
adopted which will give a much finer and better-graduated control 
than it has been hitherto possible to obtain by the direct control 
of motors or control through motor-generators. 


ANNUAL REPORT OF THE SMITHSONIAN INSTITUTION— 
The annual report of the board of regents of the Smithsonian 
institution for the year ending June, 1906, has been issued. This, as 
usual, contains the reports of the various officers of the institution 
including that of Acting Secretary Richard Rathbun, in which the 
activities of the institution during the year covered by the report 
are described. In addition to this there is a general appendix in 
which are reprinted a number of the most important scientific 
papers published during that year. A number of these are of 
particular interest on account of their bearing on electrical science 
and engineering. The first is a translation of the opening lecture 
of the course in general physics delivered at the Sorbonne, Paris, 
by Madam Curie, the title of which was “Modern Theories of Elec- 
tricity and Matter.” This is followed by a paper on “Radioactivity,” 
by Dr. Franz Himstedt, of the University of Freiburg. The third 
paper is also noteworthy, as it was that read before the Royal 
Institution, of Great Britain, by William Marconi, and entitled 
“Recent Advances in Wireless Telegraphy.” The fourth paper 
deals with another branch of electrical science, it being the presi- 
dential address delivered by Dr. Henry S. Carhart at the seventh 
general meeting of the American Electrochemical Society, the sub- 
ject being “Revisions of the Theory of Electrolysis.” The last ap- 
pendix is a biographical sketch of Samuel Pierpont Langley, who 
until his death, in February, 1906, was the secretary of the insti- 
tution, to which position he was appointed in 1887. In this con- 
nection it is perhaps worth pointing out that in the introduction 
to the general appendix it is said that the institution has had four 
secretaries, the first being Joseph Henry, “physicist and discoverer 
of the electromagnet.” The invention of the electromagnet is 
generally attributed to William Sturgeon, in 1825. Henry’s dis- 
covery was of electromagnetic induction, a different, and possibly 
a more important, phenomenon. 


DATES AHEAD. 


American Association for the Advancement of Science. Chicago, 
Ill., December 5-7. 
South Dakota Independent Telephone Association. Mitchell, 


-§. D., January 8-9, 1908. 
Chicago Electrical Show. Coliseum, Chicago, January 13-25, 1908. 
International Independent Telephone Association. 
ing, Chicago, Ill., January 21, 22 and 23, 1908. 
Nebraska Independent Telephone Association. 
Omaha, Neb., January, 1908. 


Annual meet- 


Next meeting, 








December 7, 1907 


PERSONAL MENTION. 


MR. THEODORE STEBBINS, formerly manager of the Apple- 
vard lines in Ohio, has been appointed general manager of the 
Texas Traction Company, now building an interurban line between 
Dallas and Sherman, Tex. 


MR. C. A. ANDRESS, who has been assistant superintendent 
of transportation for the Bay City Traction and Electric Company, 
Bay City, Mich., for two years and a half, has resigned and gone 
to Canton, Ohio, to fill a similar position. 


MR. MORTON PERDUE, manager of the Stark telephone ex- 
change, has been elected vice-president of the second district or- 
ganization of the Ohio Independent Telephone Association. Mr. 
Perdue succeeds W. F. Laubach, of Akron. 


MR. THOMAS W. FINUCANE has resigned as president and 
chairman of the executive committee of the United States Inde- 
pendent Telephone Company, of Rochester, N. Y. Mr. Finucane has 
left for the West where he has large mining interests. 


MR. J. H. VAN DYKE, manager of the Rocky Mountain Bell 
Telephone system in the Cour d’Alene district, has resigned and 
will engage in other business. He is succeeded by Fred C. Lewis, 
acting assistant superintendent under R. E. Hart, of the Ceur 
d’Alene branch. 


MR. J. K. GRAY, of Wapakoneta, Ohio, has resigned as super- 
intendent of the Western Ohio Railway to accept the position of 
inanager of the traction line owned by the Cleveland & South- 
western Railway Company at Mansfield, Ohio. Mr. Gray was 
fomerly trainmaster of the Western Ohio. 


TELEPHONE AND TELEGRAPH. 


EASTPORT, ME.—The Forest Telephone Company has erected a 
metallic circuit between Pembroke and Dennysville, to form part of 
a trunk line between the latter town and Calais. 


BERKELEY, CAL.—The Home Telephone Company has been 
granted a permit to erect a steel frame building at a cost of $40,000. 
Coxhead & Coxhead, of San Francisco, are the architects. 


COTTAGE GROVE, ORE.—At the annual meeting of the Farmers’ 
and Miners’ Telephone Company, A. P. Churchill was elected a 
director to succeed W. H. Shane, whose term had expired. 


MARION, OHIO—A new telephone company, to be capitalized 
at $250,000, and headed by H. D. Critchfield, of Milwaukee, and 
Congressman Grant E. Mouser, is seeking a twenty-five-year fran- 
chise to operate a local system in competition with the Marion 
County Telephone Company. The latter company was recently 
amalgamated with the Bell system here. 


NEW INCORPORATIONS. 
GUTHRIE, OKLA.—The Shattuck Electric Light and Power 
Company. Increase of capital stock from $3,000 to $15,000. 


SPRINGFIELD, ILL.—Tonti Telephone Company, Tonti. 
incorporators: 


$500. 
John H. Kretzer, Walter Cope, Jacob Hershberger. 


BIRMINGHAM, ALA.—Oliver Electric Company. $6,000. Offi- 
‘rs: S. W. Oliver, president; J. P. Balding, secretary and treas- 
urer. 


SPRINGFIELD, ILL.—Citizens’ Water, Light and Power Com- 
pany. $75,000. Incorporators: C. E. Hamilton, J. S. Lewis, L. R. 
Harrington. 


SPRINGFIELD, ILL.—Murphysboro Electric Railway, Light, Heat 
and Power Company. $36,000. Incorporators: J. G. Hardy, P. H. 
Nisenmeyer. 


ALBANY, N. Y.—lInter-City Telephone Company, 
$250,000. Directors: Frederick G. Ashley, 
Thomas B. Stevenson, all of Brooklyn. 


Brooklyn. 
Albert W. Linton, 


HARRISBURG, PA.—Swatara Electric Light and Power Com- 
pany, of North Annville. $15,000. Stockholders: Annie W. Gin- 
grich, Daniel Brandt, John Wengert, of Jonestown. 
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JEFFERSON CITY, MO.—Oregon Interurban Railway Company, 
of Oregon. $60,000. Incorporators: Benjamin F. Mongan, Charles 
D. Zook, William H. Richards, William Derr and others. 


GUTHRIE, OKLA.—The Johnstown Electric Company, of Johns- 
town, Pa., and Oklahoma City. $50,000. Incoporators: John E. 
Morgret and Charles M. Mores, of Johnstown, and E. V. Remington, 
of Oklahoma City. 


ALBANY, N. Y.—Great Bear Light and Water Company. To 
furnish electric light and power to the towns of Worcester and 
Decatur, in Otsego county, and Richmondville, in Schoharie county. 
$20,000. Directors: James E. Dante, Aaron D. Hollenbeck and 
Lucy A. Dante. 


ELECTRICAL SECURITIES. 

Good recoveries in prices were in order all through the week 
and a genuine rally was indulged in as the result of heavy in- 
vestment buying. Lower rates prevailed for currency and the loan 
market was considerably easier. Active steps are being taken by 
the banks to resume in full payments in cash. Partly because of 
the premium on currency, and because of the return of confidence, 
money is being returned to the banks, and conditions generally 
show much improvement. 

Dividends have been declared upon the following electrical se- 
curities: Chicago (Ill.) City Railway Company; regular quarterly 
dividend of 1% per cent, payable December 30 to stockholders of 
record December 9. Semi-annual dividend of 3 per cent on the 
special guaranteed stock of the West Jersey Railroad Company, 
payable December 1. Canadian General Electric Company; regular 
quarterly dividend of 2% per cent. Regular semi-annual dividend 
of 214 per cent upon the stock of the East Mahanoy (Pa.) Railroad 
Company, payable December 16, to stockholders of record De- 
cember 6. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING NOVEMBER 30. 


New York: Closing. 
Allig- Chalmers COMMON... 26k cece ccciens 5 
Allis-Chalmers preferred................... 15 
Brooklyn Hania Transit... ....<.......0<s.-. 34 
COI GIOEE 6 aio v'5 ios cig eayxevincceeanue 94 
GEM GS oh io oo Ko his kds cteseeeaeces: 114 
Interborough-Metropolitan common......... 6 
Interborough-Metropolitan preferred........ 18% 
Wings County BNGGhries . ees 6 csc cc cccewccws 80 
Mackay Companies (Postal Telegraph and 

Cables) common............ Aa todesaes 501% 
Mackay Companies (Postal Telegraph and 

CAie -PEGIGEEO Sc 5s sec cawawecdacesas 57 
Manhatian Migvated . . oc... ccc cccccweccesss 112 
Metropolitan Street Railway............... 21 
New York & New Jersey Telephone......... 90 
WERGGIER UG hea <5 oie eres ca tie cedeodcnceuces 57 
Westinghouse Manufacturing Company..... 40 


The regular quarterly dividend of 1 per cent on the preferred 
shares and the regular quarterly dividend of 1 per cent on the 
common shares in the Mackay Companies, will be paid January 2, 
1908, to shareholders of record as they appear at the close of busi- 
ness December 14, 1907. The transfer books will be closed for four 
days only, December 15, 16, 17 and 18, 1907. 


Boston: Closing. 
American Telephone and Telegraph......... 99% 
Edison Electric Illuminating............... 198 
Massachusetts Blectric.. ... occ ccccceeccccae 39 
New England Telephone................... 97 
Western Telephone and Telegraph preferred. 50 

Philadelphia: Closing. 
Electric Company of America.............. 814 
Electric Storage Battery common........... 32 
Electric Storage Battery preferred.......... 32 
Philadelphia Electric (ex. dividend)....... 636 
Philadelphia Rapid Transit................ 15 
United Gas Improvement.................. 73% 

Chicago: Closing. 
CCAR POO NON ie eis oo nko kei ccsitcad's sical 
Commonwealth-Edison ......cccscccsccecan aaa 
Metropolitan Elevated preferred............ 46 
National Carbon common............ceceee 50 


National Carbon preferred................. 96 
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ELECTRIC RAILWAYS. 
DEFIANCE, OHI1O—The Defiance council has granted a fran- 
chise to the Defiance, Hicksville & Fort Wayne Interurban. 


PERTH AMBOY, N. J.—The Jersey Central Traction Company 
has been granted a franchise by the borough council to operate 
its line through South Amboy. 


BOSTON, MASS.—A certificate of public exigency for con- 
struction has been granted by the railroad commission to the Boston 
& Providence Interurban Electric Railroad Company. 


ALBANY, N. Y.—The New York & Stamford Railway Company 
has been granted permission to double-track its railway in the 
villages of Larchmont, Rye and Port Chester. 

PASADENA, CAL.—O. W. Potter, of ‘La Canada, is reported to 
be behind a project to build an electric railway from the valley 
through Pasadena and direct to Los Angeles. 

SHEBOYGAN, WIS.—The work of laying rails on the electric 
line between Plymouth and Elkhart will be started at once and the 
promoters expect to have the line in operation early next year. 


PALMER, MASS.—The selectmen of Palmer have granted to 
the Springfield & Eastern Street Railway Company a right to carry 
newspapers, baggage, express matter and freight in the town of 
Palmer. 


GREENCASTLE, PA.—At a meeting of the Chambersburg, 
Greencastle & Waynesboro Street Railway Company it was decided 
to install additional machinery in the present power-house at 
Waynesboro. 


PORTLAND, ORE.—Construction work on a large scale has been 
resumed by the Mount Hood Railway and Power Company, which 
is building an electric railway between Portland and Mount Hood 
and erecting a power plant at Bull Run. 


MANSFIELD, OHIO—At a meeting of the directors of the Mans- 
field Railway, Light and Power Company it was decided to spend 
$100,000 on the power-house to take care of the increased business 
which will come when the Ashland line runs into Mansfield. 


LIMA, OHIO—The city council has passed the city franchise 
extension ordinance for the Schoepf electric lines, under the price 
of $115,000 given the city by the syndicate, which also agrees to 
erect a $50,000 terminal station and make other concessions. 


NEW ORLEANS, LA.—The building of a street railway in St. 
Bernard is assured. Ground will be broken shortly for the road, 
which at first will run from Stock Landing to the Lake Borgne 
Canal, and later to the District Courthouse, covering a distance of 
about twelve miles. 


READING, PA.—The Pottsville Union Traction Company has 
placed in operation its new plant, which cost $250,000. With its 
completion the subsidiary plants at Pottsville and Minersville have 
been abandoned. Power will be furnished the towns of Carbon, 
Frackville and Tamagna. 

SOUTH BEND, IND.—Samuel Perley has asked the county com- 
missioners for a franchise for the South Bend & Logansport Rail- 
way Company, giving it the privilege of building a track on the 
right side of the Michigan road from a point four miles south of 
the city to the Marshall county line. 


CHICAGO, ILL.—The Chicago City Railway Company proposes 
to extend all over the South Side the pay-as-you-enter system of 
collection of fares, if the experiment inaugurated on the Cottage 
Grove avenue line proves successful. On that line have been 
placed 130 cars designed especially for the experiment. 


MARQUETTE, MICH.—The Calumet & Lac la Belle Traction and 
Power Company is the name of a new corporation which it is pro- 
posed to launch in Houghton and Keweenaw counties. It is planned 
to build a trolley line between Calumet and Lac la Belle through 
Keweenaw county. S. M. Wells, of Chicago, is behind the scheme. 


SULPHUR, OKLA.—V. C. Wall, president of the Sulphur Com- 
mercial Club, has been granted a street-railway franchise by the 
city council. Wall will begin construction work immediately, and 
will rush to completion the lines leading to Bromide Springs, in 
the western part of the.Platt National Park, Antelope and Buffalo 
Springs. 
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BEDFORD, IND.—The city council of Bedford has granted to 
the Grand Central Traction Company a franchise for the ‘con- 
struction and operation of an interurban line through the city 
and the operation of an electric lighting and heating plant in the 
city. The traction company has asked for a franchise through the 
city of Bloomington. 


NORTH YAKIMA, WASH.—In addition to the irrigation project 
on the Columbia river at Priest Rapids, the Hanford Irrigation 
Company has completed surveys for a trolley line from Hanford to 
North Yakima to a point where the road will connect with the 
Milwaukee Railway further west. From Hanford the proposed road 
will run directly through the Moxee Valley. 


BOSTON, MASS.—The Boston Elevated Railway Company re- 
cently began to receive power from the power-house additions it 
has had in process of construction since February last. Three 
of the four 2,700-kilowatt generators are now in operation. ‘he 
total outlay was orginally placed at about $1,000,000, but it has 
run several hundred thousand dollars larger. 


BRANTFORD, ONT.—Under the terms of the new franchise of 
the Brantford Street Railway Company, ratified by the city council, 
the company gets a forty-five-year charter, during the last twenty- 
five years of which it will pay the city $2,500 per annum. The 
company must lay between six and seven miles of new lines within 
two years. <A ten-minute service is guaranteed in the central 
sections. 


MOBILE, ALA.—The Tidewater Development Company, capital- 
ized at $10,000,000, for the purpose of transporting coal from the 
Warrior river mines in North Alabama to New Orleans, La, 
through the Lake Borgne canal and Mississippi sound, has begun 
the work of building an electric car line from Tuscaloosa, Ala., to 
Birmingham, Ala., for the purpose of making connection with the 
river end of the line. 


ARDMORE, I. T.—The Ardmore Traction Company, with a 
capital stock of $500,000, backed by local and eastern capital, has 
been organized for the purpose of either purchasing the line of the 
present Ardmore Street Car Company, or procuring a franchise for 
the installing of another line. Considerable dissatisfaction is indi- 
cated by the inactivity of the present company and it is thought 
the new company can really procure the franchise. 


COLUMBUS, OHIO—The Tuscarawas Valley Transit and Power 
Company will build its line from Canal Dover to Canton by way 
of Zoar and Bolivar, it is announced, and the line will extend from 
Canton to Columbus, passing through Coshocton. Clyde Knisely, of 
New Philadelphia, and T. F. Hines, of Cleveland, two of the incor- 
porators of the company, recently went over the line and it is said 
that construction will be started within a short time. 


FORT SMITH, ARK.—A company has been organized in Fort 
Smith, known as the Nelson Investment Company, with a capital 
stock of $160,000. It proposes to build an interurban electric line 
between Fort Smith and West Fort Smith, a distance of about ten 
miles. The company will take up the franchise issued some time 
ago to Governor Haskell, of Oklahoma, and Will Reeves, of Foit 
Smith, which lapsed because of Haskell’s entry into politics. 


WINSTED, CT.—A deed transferring all the contracts, property, 
rights, privileges and franchises of the Torrington & Winchester 
Street Railway Company to the New York, New Haven & Hartford 
Railroad Company has been filed in the office of the town clerk. 
The purchase price is named as $385,570, and the filing of the deed 
is the final formality in the transaction by which the New Haven 
system takes over the Torrington & Winchester road. 


PITTSBURG, PA.—Articles of merger and consolidation of the 
Pennsylvania & Franklin Street Railway Company and the Electric 
Avenue Street Railway Company have been filed in the state de- 
partment at Harrisburg. The concern is capitalized at $14,000, and 
is building an independent line between Wilkinsburg and East 
Pittsburg, which will be open July 1, 1908. Henry P. Haas and 
George H. Flinn, of this city, are president and secretary, re- 
spectively. . 


ATLANTA, GA.—The contract for the construction of the At- 
lanta-Augusta interurban electric line has been awarded to the 
Cook & Laurie Company, of Montgomery, Ala., and orders for the 
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equipment for the portion of the line to Atlanta will be placed 
immediately. The proposed line will be 200 miles long, running 
from Atlanta to Augusta, through Lithonia, Conyers, Monroe, 
Athens, Lexington and Washington. It will furnish both freight 
and passenger service. 


TULSA, I. T.—Proposing to build an interurban railway from 
Sapulpa to Tulsa, with connections with the Glenn oil fields, the 
Tulsa-Sapulpa Interurban Railway Company, composed of Tulsa 
capitalists, has applied to the city council for a franchise to enter 
the city. The company states it is in position to begin work im- 
mediately on the line. It is understood it is the intention ulti- 
mately to extend the line east through Broken Arrow to Muskogee, 
and possibly on to Fort Smith, Ark. 


OKLAHOMA CITY, OKLA:—From Oklahoma City to the Texas 
line north of Bonham is the route of a proposed electric interurban 
line chartered at Guthrie, known as the Red River Railway Com- 
pany, with headquarters at Oklahoma City and Durant, I. T. The 
incorporators are: F. Robertson, of Atoka, I. T.; T. H. Bayless, 
of Durant, I. T.; F. P. Kibbey, of Byers, I. T.; J. W. Hocker, of 
Purcell, I. T.; Albert Rennie, of Pauls Valley, I. T.; E. M. Aber- 
uathy, S. C. and F. J. Hawk, of Lexington. 


PLYMOUTH, MASS.—At the annual meeting of the Plymouth 
& Middleboro Railroad Corporation the following board of directors 
was chosen: Fred D. Bartlett, William S. Kyle, Edward B. Atwood, 
James W. Mixter, Benjamin A. Hathaway, of Plymouth; Lyman B. 
Thomas, Joseph E. Beals, George W. Stetson, of Middleboro; George 
F. Morse, Carver. The directors elected Charles A. Strong secre- 
tary and Benjamin A. Hathaway president and treasurer, in place 
of Dr. T. D. Shumway, who died recently. 


DENVER, COL.—Construction work will commence on the 
Denver, Laramie & Northwestern Railway in the spring, and within 
a year thereafter the road will be completed to Fort Collins. This 
announcement is made by C. S. Johnson, president of the company, 
who has returned to Denver from a trip through Wyoming and 
the northern part of Colorado with a party of Kansans, who are 
investing money in the proposition. The railway is projected from 
Denver to Seattle, Wash., by way of Fort Collins, Laramie and 
Lander. 


MEMPHIS, MO.—The Iowa-Missouri Traction and Power Com- 
pany at its annual meeting elected the following officers and di- 
rectors: H. Blackledge, Keosauqua, president; S. H. Bauman, 
Birmingham, vice-president; John H. Watkins, Memphis, secretary; 
George S. Craven, Milton, treasurer. Directors: Mace Clinken- 
beard, Fairfield; S. H. Bauman, Birmingham; L. T. Workman, 
Mount Zion; H. Blackledge, Keosauqua; J. C. Mort, Milton; W. F. 
Homan, Milton; Lee T. Witty, Thomas Waggs and John Carpenter, 
of Memphis. 


MARIETTA, GA.—Citizens of Marietta, Powder Springs and 
Macland, backed by capitalists of Atlanta, will build an electric rail- 
way line from Marietta to Macland, thence to Powder Springs, 
Austell, and on to Atlanta. Those along the proposed route will 
donate the right of way, and take stock in the enterprise. The 
line will connect with the Atlanta Northern Railway Company at 
Marietta, and form a complete circle from Atlanta to Mabledon, 
Austell, Powder Springs, Lost Mountain and Marietta, thence to 
Atlanta over the present street railway. 


PITTSBURG, PA.—The Pittsburg Railways Company has re- 
sumed work on its new branch line to extend from Finleyville to 
Canonsburg, a distance of ten miles, which, when completed, will 
give a connected trolley service between Pittsburg and Washington 
through the Charleroi division. The work would have been finished 
some time ago had not trouble arisen over the rights of way. These 
difficulties have now all been adjusted and the work is to be pushed 
rapidly. It is said that in the near future the road will be double- 
tracked throughout the whole length of the Charleroi division. 


COLORADO SPRINGS, COL.—Articles of incorporation of the 
Manitou Incline Railway Company have been filed with the secre- 
tary of state. The company is incorporated with a capital stock of 
$220,000 and has purchased from the Hydro-Electric Company the 
cable tram road running from Manitou to the summit of Mount 
Manitou, a distance of one mile. The officers of the company are 
Colorado Springs and Denver business men. They are: N. N. 
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Brumback, president; Charles W. Stiff, vice-president; N. T. Brum- 
back, treasurer; E. L. Whitney; secretary, and Claude L. McKesson, 
superintendent. 


HARTFORD, CT.—The fast interurban electric service which is 
to be established between Hartford and Rockville, and which will 
be operated partly over regular trolley tracks and partly over the 
steam tracks of the Highland division of the New York, New Haven 
& Hartford Railroad Company, will be put into operation early in 
December. The trolley line between Rockville and Stafford Springs 
is nearly completed. When the through road is finished it is the 
intention of the company to carry a large amount of freight over 
it in addition to the passenger traffic. The line from Hartford to 
Stafford Springs will ultimately be extended to Worcester. 


WHEELING, W. VA.—The building of a trolley from Ohio into 
Pittsburg, via Waynesburg, Pa., is the purpose of a company that 
has been granted a charter. The company is the Co-operative Realty 
Selling and Development Company, of Zanesville, Ohio. Its objects, 
stated in the charter, are to promote and cause to be built electric 
and belt lines, especially through southern, central and south- 
western Ohio, with a Pittsburg outlet, via Waynesburg, crossing 
the Ohio river at or near Sardis, Ohio. The capital stock of the 
company is $100,000, and the incorporators are: Albert E. Bonne, 
of Zanesville, Ohio; Harry Axtine, of Columbus; John C. H. Cobb, 
of Wellston. 


AUSTIN, TEX.—The city council has granted an extension of 
six months to the interurban promoters within which to com- 
mence work and hold their franchise to traverse certain streets of 
the city of Austin. The interurban is projected from Austin to 
Lockhart and three complete surveys have been made. Some 
money and land have been promised, but the citizens’ committee 
decided not to ask for stock or bond subscriptions at this time, 
owing to the financial strain. The interurban will be approximately 
thirty miles in length and touch several prosperous towns and 
communities between here and Lockhart, where a direct line of 
transportation is badly needed. 


NEW ORLEANS, LA.—J. W. T. Stephens, a civil engineer, has 
prepared blue-prints and the specifications for an electric road to 
be operated between New Orleans and Grand Isle. In company 
with others it is the purpose of Mr. Stephens to obtain a charter 
under the laws of the state, and to this end organize a company for 
the purpose of building and operating the line. The company is 
to be capitalized at $1,250,000, and some stock has already been 
subscribed. The stock is to be put on the local market and the 
immediate vicinity, and when $250,000 has been subscribed the cor- 
poration will be a going concern and work on the plans started. 
The par value of the stock will be $50 a share. 


TACOMA, WASH.—Surveyors in the employ of the Tacoma Rail- 
way and Power Company are engaged in running a line from the 
present terminus of the American Lake line of the company’s subur- 
ban system, in the direction of Olympia. The survey follows closely 
the route of the Pierce County road until it crosses the Nisqually 
river. Thence it passes the plant being erected by the Dupont 
Powder Company, and heads for the capital city. Representatives 
of Stone & Webster announced several months ago that at an early 
date it would be possible to ride from Seattle to Olympia, via Ta- 
coma, on through electric trains, and it appears that the company 
is now planning the immediate completion of this line. 


CONCONULLY, WASH.—A move is under way for resuming 
activity in surveying and locating the Okanogan Electric Railway 
Company’s lines in this county. A proposition comes from the 
officers of the company to the effect that if the people along the 
line of the proposed railway will subscribe for a liberal share of 
the stock of the company, to be paid for in instalments after the 
road is built and in operation one year, parties in Spokane will 
advance money immediately for preliminary work and for the build- 
ing of the road. It is proposed to build an electric line from 
Nighthawk, in the northern part of the county, via Loomis, Con- 
conully, Riverside, Omak and Okanogan, to railway connection on 
the Okanogan river. This route would put the line in the way 
of large tonnage, both from rich mines and the government irriga- 
tion project on Pogue flat. Steps are now being taken to secure 
the subscriptions asked. 
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ELECTRIC LIGHTING. 
MONESSEN, PA.—The West Penn Electric Company will install 
an alternating system in Monessen. 
SIOUX FALLS, S. D.—The citizens of Freeman are agitating 
the installation of a municipal lighting system. 


GREEN LANE, PA.—The town council is considering a propo- 
sition to establish an electric light plant and obtain power from 
dams in the Perkiomen creek. 


MUSKEGON HEIGHTS, MICH.—The city is considering the ad- 
visability of installing a municipal lighting plant, considering the 
rates of the present company too high. 


NEW BREMEN, OHIO—The vote on the $20,000 bond issue for 
the purpose of buying the electric light plant carried by 298 to 
36. The town already owns its own waterworks plant. 


WHITEHALL, N. Y.—W. A. Warner, of the lighting committee 
of the Whitehall board of trustees, has called for proposals to light 
the village from May 1, 1908, for a term of five years. 


ALBION, N. Y.—The trustees of the village of Albion have 
granted the A. L. Swett Electric Light and Power Company of 
Medina, a franchise to furnish light and power in the village. 

HERMOSA BEACH, CAL.—The Hermosa Beach Improvement 
Company is agitating the installation of a municipal light plant. 
It is estimated that such a plant could be installed for $15,000. 


HAGERSTOWN, MD.—The electric light plant owned by the cor- 
poration of Shepherdstown has been sold by the town council to 
John L. Livers, for $3,200 cash. Mr. Livers at once took possession. 


TONAWANDA, N. Y.—The cost of electric are lights has been 
reduced from $70 to $57 in the Tonawandas. The common councils 
will not cut the appropriation, for street lighting proportionately, 
but will add more lights. 


MITCHELL, S. D.—The Mitchell Illuminating and Power Com- 
pany has been organized with a capital of $100,000. The company 
will improve the present electric light plant and will furnish cur- 
rent at ten cents a kilowatt-hour. 


NEW YORK, N. Y.—At the annual meeting of stockholders of 
the Electrical Securities Corporation on November 18, the retiring 
board of directors was reelected, the only change being the election 
of C. N. Masen to succeed the late E. R. Coffin. 


MACON, GA.—The Citizens’ Electric Company, which withdrew 
its application for a franchise from the city council, will put in 
a new application when the new council takes charge of the affairs 
of the city. Walter J. Grace represents the new company. 


ALBANY, N. Y.—Permission has been granted by the Public 
Service Commission of the Second District, to the Panama Power 
Company, in the village of Panama, Chautauqua county, to con- 
struct lines and exercise a franchise for lighting that village. 


ARLINGTON, GA.—Work has been begun in Arlington on the 
installation of a complete water-works system and electric lighting 
plant to be owned by the town. The plant will cost $25,000, and is 
being installed by the firm of J. B. McCrary & Company, of Atlanta. 


HUNTINGTON, IND.—At a meeting of the directors of the Hunt- 
ington Light and Fuel Company, Frank D. Townsend, superin- 
tendent of the company since the establishment of the plant in 
Huntington in 1890, was named treasurer of the company. He 
succeeds F. E. Bowman. 


MERIDEN, CT.—A five-year contract has been signed with the 
Meriden Electric Light Company, to run from December 1, 1907, 
to December 1, 1912. Under the terms of the contract the city 
will pay $100 per light per year, a saving of $20 a light as com- 
pared with the old contract. 


CHEYENNE, WYO.—The Cheyenne Light, Fuel and Power Com- 
pany, controlled by the Northern Colorado Power Company, has 
promised to make extensive improvements in response to the 
demand of the mayor that the system be removed from the streets 
of the city. It is believed that a satisfactory agreement has been 
reached. 


CHENEY, WASH.—A large force of workmen is repairing the 
lighting system for the Washington Water Power Company, 
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preparatory to the taking over of the property by that company, 
which secured a franchise a year ago, but agreed not to supply 
power for lighting purposes until the cars were running regularly 
on the Cheney electric line. It will install a twenty-four-hour 
service. 


NATCHEZ, MISS.—At an adjourned meeting of the board of 
aldermen, a resolution was introduced empowering the municipal 
waterworks commission to employ an expert to figure on the cost 
of adding an electric light plant to the waterworks for the purpose 
of generating current for the public streets. The street lighting 
contract expires next March. The city is paying $15,000 a year for 
public lighting. 


SAYRE, N. Y.—The borough council has decided to enter into a 
lighting contract with the Sayre Electric Company. The contract 
provides for a total of 200 incandescents, to run for five years from 
January 1, 1908. One hundred and seventy-five are to be placed 
during 1908, and are to cost $3,300 for that year. The remaining 
twenty-five are to be placed by January 1, 1909, and for the balance 
of the term will cost $20 each. 


SANTA ROSA, CAL.—The Sonoma county board of supervisors 
has granted a franchise to the Snow Mountain Water and Power 
Company for the stringing of wires and carrying of electricity 
practically all over the county. The company was given a franchise 
for a trunk power line through the county from north to south, 
with a branch running across to Napa county, some time last year, 
and the work is well under way. The new franchise is for a system 
of feeders. 


TRENTON, N. J.—In the Court of Errors a decision was handed 
down in the case of Herbert Lighthipe against the city of Orange. 
The case was the review of an award by the Orange common council 
for a public street lighting plant. The court held that Orange is not 
within the class of cities in the act of 1903 authorizing such plants. 
The resolutions and contracts are set aside. Several months ago 
the Supreme Court handed down a decision against the city, but 
the latter took an appeal. 


VERNON, MICH.—The village council, at a special meeting, 
granted to the Shiawassee Light and Power Company, of Corunna, 
a ten-year franchise to furnish ten 2,000-candle-power arc lights, 
at $50 each, and the privilege of using the village streets for ten 
vears longer. The company has a large water-power plant on the 
Shiawassee river, two miles west of Vernon. Corunna, Bancroft, Mor- 
rice, Perry, Byron and Vernon all receive light and power from the 
water plant at Shiawasseetown. 


BOSTON, MASS.—The board of gas and electric light commis- 
sioners has authorized the Cambridge Electric Light Company to 
issue 800 shares of additional capital stock, to be offered for sale 
to the stockholders of the company at $175 per share. Of this 
number, the proceeds of 170 shares are to be applied to the can- 
cellation of an equal amount of the promissory notes of the com- 
pany, and of the remaining 630 shares to the payment of cost of 
necessary additions to the plant. 


KANSAS CITY, MO.—The merchants of the West Side have 
applied to the city council for an electric light and power franchise. 
The merchants propose to build a $25,000 power plant and light 
Minnesota avenue, Central avenue and Kansas avenue, and also 
furnish light, heat and power for stores along these streets. The 
application provides for a thirty-year franchise. The applicants are: 
H. F. Wulf, W. A. Coy, Max A. Holzmark, D. A. Poyser, Joseph 
McGrew, T. H. Wood and W. T. Osborn. 


CATASAUQUA, PA.—Alex. N. Ulrich, of Catasauqua, receiver of 
the Lehigh-Northampton Gas and Electric Company has turned over 
its affairs to the new owners, who at once organized by electing 
M. L. Finckel, president; Horace Evans, secretary and treasurer, 
and George W. Steele, manager. The new corporation will be kuown 
as the Lehigh & Northampton Light, Heat and Power Company. It 
supplies light, heat and power to Catasauqua, Fullerton, Hokendau- 
qua, Coplay, Northampton and Siegfried. 


ASHEVILLE, OHIO—Sealed proposals will be received by the 
clerk of the village of Asheville, Ohio, up to 6 Pp. m., of the 
twentieth day of December, 1907, for furnishing all material ex- 
cept arc lamps and copper wire, and constructing a system of 
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electric street lighting, to be operated in connection with the 
Asheville substation of the Scioto Valley Traction Company. Speci- 
fications and blue-prints will be furnished upon application to R. 
Fullerton, care the Scioto Valley Traction Company, Columbus, Ohio. 


KOKOMO, IND.—The board of works has awarded to the 
Kokomo, Marion & Western Traction Company the contract for city 
lighting for the ten years beginning March 1, 1908, or at the expira- 
tion of the present contract, which is held by the same company. 
While the company’s bid was $66.50, and the old rate $70 per light 
of 2,000 candle-power, the new rate is but $60. In addition, the 
rate for private residences on incandescents has been changed from 
twelve to ten and eight-tenths cents per kilowatt-hour. The com- 
mercial rate was not changed. 


PATERSON, N. J.—The Paterson Electric Light, Heat and Power 
Company, organized about two years ago for the purpose of install- 
ing a plant in Paterson to furnish electricity for private and 
municipal lighting and power, has been dissolved by the secretary 
of state, and James G. Blauvelt, secretary of the company, has 
received a certificate to this effect. The company tried in vain 
to secure a franchise from the aldermen, for which it offered to 
pay $3,000 a year and furnish electric light to the city and citizens 
at a lower price than the Public Service Corporation. Later the 
Public Service Corporation reduced its price, and the new company, 
seeing that there would be no field for it, decided to dissolve. 


WASHINGTON, IND.—At a council meeting an ordinance direct- 
ing the sale of the city’s stock in the Washington Light and Water 
Company, consisting of 207 shares out of a total of 210, was read 
for the third time and passed by the council by a vote of 4 to 
3. The latest date at which bids may be received has been 
fixed as December 16. The plant will be sold to the highest bidder, 
the buyer to operate the plant under the present franchise. The 
city bought the plant several years agd at a cost of more than 
$80,000, and has been operating it at a loss since. The light 
trustees have on hand at present $13.13, with outstanding debts 
amounting to more than $1,361. Besides the purchase price, it has 
been necessary for the city council to advance large sums of money 
to pay current expenses. Propositions to remodel the plant were 
made by various promoters, but none was accepted. 


INDUSTRIAL ITEMS. 

THE LIMA INSULATOR COMPANY, Lima, N. Y., has pub- 
lished descriptions of a notable line of porcelain insulators. The 
company has already prepared a very complete listing of its designs 
for both low and high-tension work. 

THE NELSON VALVE COMPANY, Philadelphia, Pa., in cata- 
logue and price list “H,”’ illustrates and describes its improved 
gate and globe valves for steam, water, gas, air and ammonia 
plants. This catalogue will be sent to any one interested upon 
request. 

THE COLUMBIA INCANDESCENT LAMP COMPANY, St. Louis, 
Mo., has opened a New England branch office at 380 Devonshire 
street, Boston, Mass., where a full assortment of lamps will be 
carried for the benefit of the New England trade. The Columbia 
lamp is going some, and the establishment of branch offices these 
days is the real way to meet the alleged let up in demand. Success 
to the branch offices. 


PASS & SEYMOUR, INCORPORATED, Solvay, N. Y., have ready 
for distribution catalogue No. 17. The catalogue is replete with 
new drawings and plates showing a very extensive line of electrical 
specialties. The catalogue is not only of great value to the con- 
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tractor and engineer desiring a quick acquaintance with a wide 
line of excellent specialties, but its appearance and general char- 
acter make it very acceptable. 


THE BUCKEYE ENGINE COMPANY, Salem, Ohio, has pub- 
lished a new booklet devoted to its electrical blue-printing appa- 
ratus, entitled “An Illustrated Talk on Halos.” The company an- 
nounces that, owing to the advantageous purchase of ten carloads 
of bent plate glass it has run 100 electric blue-printing machines 
through its shops, thus reducing the cost of manufacture. This lot 
will be offered at greatly reduced prices. Full information will be 
furnished upon request. 


THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., is 
sending out to the trade a series of designs for lighting fixtures 
which show decided originality and great beauty. The company’s 
designing and manufacturing departments are constantly producing 
work of this character, and its facilities are offered to architects, 
contractors and engineers contemplating the installation of such 
fixtures. The company’s studios are at the corner of Pearl street 
and Atlantic avenue, Boston. 


THE LOCKE INSULATOR MANUFACTURING COMPANY, Vic- 
tor, N. Y., shows the development of electric power transmission 
during the two years since the issue of its previous catalogue, No. 
8, in “The Insulator Book” for 1907. This book takes up the matter 
of the revision of many of the company’s insulator designs, the 
issue of a number of new designs, and the dropping from use of 
others. In compiling this catalogue the endeavor has been made to 
present data on only such material as has withstood the test of 
actual service. 

THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., will be 
pleased to send to electrical engineers its bulletin No. 1,037, devoted 
to the testing of alternating-current generators. This method of 
testing alternating-current generators was perfected by the com- 
pany’s chief electrical engineer, B. A. Behrend. The manner of 
testing enables the engineer to obtain, with comparative ease, the 
most important data on the performance of alternating-current 
generators while they are still in the shop, the machines being 
subjected to full-load conditions without actually putting them 
under full load. 


THE SPRAGUE ELECTRIC COMPANY, New York city, has 
issued a very attractive booklet, No. 429, devoted to flexible steel 
conduit and flexible steel-armored conductors manufactured under 
the Greenfield patents. The products are treated under the follow- 
ing headings: “What They Are,’ “How They Are Used,” “Where 
They Are Used,” “Why They Are Used,” and “Where They Are 
Obtained.” A long list of residences, apartments, hotels, clubs, 
theatres, educational buildings, churches, public buildings, vessels 
and office buildings is given, this list being arranged alphabetically 
and accompanied by illustrations showing typical installations of 
this material. 


THE F. BISSELL COMPANY, Toledo, Ohio, is calling attention 
to the special mill type of lamp manufactured by the Bryan-Marsh 
Company, for which it is agent. This lamp has a rigid double- 
anchored filament, and two nickel-steel anchor wires support the 
filament, preventing excessive vibration near power-punches, trip- 
hammers or other reciprocating machinery. Another specialty to 
which the F. Bissell Company is calling attention is the “O. K.” 
sleet-cutter. This is a malleable-iron casting with a soft-brass con- 
tact lug that can be easily renewed. The device fits snugly to the 
harp and trolley wheel, the shank being bolted to the harp by means 
of a lock-washer and nut. 


Record of Electrical Patents. 





Week of November 26. 


871,772. SEALING FOR ELECTRIC APPARATUS. James R. 
Baker, Arlington, N. J., assignor to Cooper Hewitt Electric 
Company, New York, N. Y. A shock-resisting body is located 
within the seal-off cavity. 


871,804. APPARATUS FOR ELECTRICALLY OPERATING 
WATER-TIGHT BULKHEAD-DOORS. Robert H. Kirk, Cleve- 
land, Ohio, assignor to the “Long Arm” System Company, 
Cleveland, Ohio. A magnetic-switch control system. 


871,851. FUSE. Frederick W. Young, East Orange, N. J. An en- 
closed multiple fuse. 


871,904. SHAFT-OSCILLATOR. Edwin C. Wright, Newport, Ky., 
assignor to Allis-Chalmers Company and the Bullock Electric 
Manufacturing Company. An electromagnetic oscillator. 


871,918. TROLLEY-WHEEL BEARING. William M. Caswell, War- 
ren, Pa. A fork with renewable bearings. 
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871,915. REFLECTOR. Augustus D. Curtis, Chicago, Ill. A re- 
flector with radiating corrugations. 

871,947. PROCESS FOR THE MANUFACTURE OF WHITE LEAD. 
Frank W. Morris, Victoria, British Columbia, Canada. Lead is 
electrolytically dissolved in formic acid. 

871,948. PROCESS FOR THE MANUFACTURE OF CYANID OF 
POTASSIUM OR SODIUM. Frank W. Morris, Victoria, British 
Columbia, Canada. Electrolytically formed formate is treated 
with hydrocyanic acid. 

871,960. SIGNALING SYSTEM. Wilmer W. Salmon, Buffalo, N. Y. 
An electric block-signal system. 

871,970. SYSTEM OF MOTOR CONTROL. Emmett W. Stull, Nor- 
wood, Ohio, assignor to Allis-Chalmers Company and the Bul- 
lock Electric Manufacturing Company. A controller for two 
pairs of motors. 



































871,998. BOTTLE-CAPPING MACHINE. Georg Kirkegaard, New 
York, N. Y. A machine operated by a double coil and plunger 
magnet. 
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871,998.—BoTTLE-CAPPING MACHINE. 
872,022. DOOR FASTENER AND OPENER. Charles Smith, Bos- 


ton, Mass. An electromagnetic mechanism. 

872,029. MOLDING RECEPTACLE. James S. Stewart, New York, 
N. Y., assignor to Annie Stewart, New York, N. Y. A method 
of construction. 

872,039. AUTOMATIC ALARM AND STOPPING DEVICE FOR 
ENGINES. Daniel B. Adams, Summitville, N. Y. An alarm for 
internal combustion engines, controlled by the pressure of the 
cooling fluid. 

872,065. INCANDESCENT-LAMP CLUSTER. Harvey Hubbell, 
Bridgeport, Ct. A two-part cluster, halves of the sockets being 
formed in each part. 

872,094. TROLLEY-SECURING DEVICE. John Szekeres, Pitts- 
burg, Pa., assignor of one-half to John Poluba, Allegheny, Pa. 
A multiple-arm trolley guard. 

872,102. ELECTRIC STOP FOR ENGINES. 
New York, N. Y. 


James K. Wright, 


A centrifugal circuit-closer. 





872,209.—ENCLOSED RESISTANCE. 


872,141. AUTOMATIC STOP FOR RAILWAY TRAINS. Vaughn 
Morrison, Wessington Springs, S. D. An electromagnetically 
controlled track lever which opens the electric circuit on the 
train. 


872,143. CONTROLLING MECHANISM FOR ELECTRIC MOTORS. 


Martin B. McLauthlin, Malden, Mass. An _ electromagnetic 
brake control. 
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872,146. ADJUSTMENT FOR CONTACTS. George L. Patterson, 
New York, N. Y., assignor to Alice C. Patterson, New York, 
N. Y. A split contact post. : 

872,154. COMBINED CONTROLLER AND CIRCUIT-BREAKER. 
William M. Scott, Philadelphia, Pa. A circuit-breaker in the 
controller is adapted to be tripped by any one of a number of 
contact devices. 

872,171. MEANS FOR PROTECTING OPERATORS’ RINGING 
LEADS. William W. Dean, Elyria, Ohio, assignor to the Dean 
Electric Company, Elyria, Ohio. A non-inductive resistance 
is provided for rendering the inductive resistance in the cir- 
cuit inoperative. 

872,193. ELECTROCAPILLARY APPARATUS. Axel Orling, Upper 
Tooting, England. A capillary tube inking device. 

872,197. ELECTRIC SWITCHING DEVICE. James A Posey, Mid- 
lothian, Tex., assignor to Posey Automatic Switching Company, 
Dallas, Tex. An electromagnetic device for operating track 
switches. 

872,209. ENCLOSED RESISTANCE. Henry J. Wiegand, Milwau- 
kee, Wis., assignor to the Cutler-Hammer Manufacturing Com- 





pany, Milwaukee, Wis. A _ resistance enclosed within, and 
supported by, an insulated casing. 
872,2838.—INCANDESCENT-LAMP SOCKET. 
872,215. AUTOMATIC ELECTRIC SWITCH. William L. Bliss, 


Brooklyn, N. Y. A battery charging switch. 

872,216. INSULATOR. Homer D. Bodley, Stanley, N. Y. An insu- 
lator with a pivoted clamp. 

872,228. QUADRUPLEX TELEGRAPH SYSTEM. John J. Ghegan, 
Newark, N. J. A system using a neutral and a polarized relay. 

872,251. ELECTROMAGNETIC POWER GENERATOR. Joseph L. 
Potter, Indianapolis, Ind., assignor to Harry’ G. Hawekotte, 
Indianapolis, Ind. A common armature is oscillated before a 
number of electromagnets. 

872,288. INCANDESCENT-LAMP SOCKET. Gilbert W. Goodridge, 
Bridgeport, Ct., assignor to the Bryant Electric Company, 
Bridgeport, Ct. A socket with corrugated shell and flange. 

872,284. TRANSMITTER. Rasmus Hansen, Chicago, IIl., assignor 
of one-half to A. Miller Belfield, Chicago, Ill. A transmitter 
with main and supplemental diaphragms. 

872,289. CONTROLLING MECHANISM FOR ELECTRIC MOTORS. 
Edward D. Lewis, Elmira, N. Y., assignor to Lewis Motor and 
Crane Company. A switch for closing the motor circuit first 
through the field and a resistance then through the armature. 
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872,298.—MEANS FOR AUTOMATICALLY CONTROLLING ELECTRIC 
Motors. 


872,298. RINGING DEVICE FOR TELEPHONE EXCHANGES. 
William W. Dean, Elyria, Ohio, assignor to the Dean Electric 
Company, Elyria, Ohio. A ringing relay. 

872,298. MEANS FOR AUTOMATICALLY CONTROLLING ELEC- 
TRIC MOTORS. Harry W. Leonard, Bronxville, N. Y. A regu- 
lator, controlled by the load, automatically varies the electro- 
motive force applied to the motor. 

872,300. ELECTRICAL MEASURING INSTRUMENT. Paul Mac- 
Gahan, Pittsburg, Pa., assignor to Westinghouse Electric and 
Manufacturing Company. An instrument which may be con- 
nected either in shunt or in series with the current consumer. 











